


V Accuracy 
UV Duragiiry 
MATT LULL 


WITH MERIAM 
ORAFT GAUGES 


UNDREDS of firms are gaining efficient 

combustion and keeping heat losses at a 
minimum with Meriam Draft Gauges. These 
valuable gauges soon repay their moderate 
cost by accurate measurements of pressures, 
differential pressures, and drafts at various 
points in boiler settings. 





Meriam Draft Gauges are unfailing in their 
accuracy because they operate on the basic, 
unvarying laws of gravity and differential 
pressure. They have no moving parts to wear 
ut. 


Moreover, users report years of trouble- 
free service, from these durably constructed 
gauges. Aluminum body, dust proof case; and 
gland packing prevents leakage. 


Meriam Draft Gauges are convenient, too: 
The adjustable mounting bracket insures easy 
leveling. For periodic checking, the plunger 
unit offers a quick zero adjustment. Amplified 
scale range permits easier reading, and the 
large plate glass cover provides excellent 
visibility. 

In addition to the single tube illustrated, 
Meriam Draft Gauges are available in two 
tube and three tube styles. Consult Meriam 
Engineers about your problem. Write for 
Bulletin No. 4 
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...THAT’S THE STORY! NOT I BuT 35! 





ee See why the 


a NEW TAYLOR FULSCOPE 
CONTROLLER 


DELIVERY | 
is called the 
“Not 1 but 5” instrument 











OU will see as soon as you install the New 
Taylor Fulscope Controller. It grows with 
its job. And just what does that mean ? Simply 
this: if you install the simplest form of the new 
Fulscope Controller, and ever want to change 
the instrument into a more advanced controller, 





capable of caring for more complicated process 
ing, you can have it done with the same instru 
ment...you don’t need to buy another con- 
troller. Here's how it works: 

All Fulscope Controller cases are completely 
drilled and tapped. Adding or substituting other 
unit assemblies to the basic Fulscope Centroller 
you may have, converts the instrument. into a 
different controller. You started out, say, with 
a fixed high sensitivity controller. Now you need 
a controller with adjustable sensitivity and auto- 





Re ‘ matic reset (in the same case.) You may have 
aint — ; j Ji this unit assembly substituted, 7x the same case. 
There's your new instrument. 

Notice the five forms of control (de tailed be 
low) that are available in the New ‘Taylor Ful- 
scope Controller. And remember this: whatever 
type of process control you demand—from the 
very simple to the greatly advanced—you can 
get it with the Fulscope. It’s a completely re 





designed, new instrument, created for modern 
industry's top-speed preparedness needs. 

Ask the Taylor man about the New Taylor 
Fulscope, and the new Taylor Recorder. Or 
write Taylor Instrument Companies, Rochester, 
N. Y. Plant also in Toronto, Canada. 








Not 1, but all these 5 Forms of Control Available ( ~ 
in the NEW TAYLOR FULSCOPE CONTROLLER 


Fixed High Sensitivity— Adjustable Sensitivity—Adjust 
able Sensitivity with Automatic Reset (in same case) 
Adjustable Sensitivity with Taylor’s unique Pre-Act 

Adjustable Sensitivity with Automatic Reset and Pre-Act Indicating 








Recording Controlling 








All Fulscope Controller cases are drilled and tapped to permit 


TEMPERATURE, PRESSURE, FLOW 
und LEVEL INSTRUMENTS J 


adding or substituting different forms of cor trol—easily, right in the field! 


BE PREPARED with TAYLOR INSTRUMENTS 
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THROTTLING RANGE 
% OF REC. SCALE 


RATE Of 
DROOP CORRECTION 


t of the panel. 


THERE’S NOTHING TO ADD 


To Your Micromax Control Pyrometer 


} 


type fuel-fired industrial furnace is supplied with the Micromax Controller. 


We don’t even have to know how much load-swing you anticipate, 


] 


ial 


; many users do send us these facts, but every Micromax Controller is completely 


adjustable to any such problem 


being determined by the other equipment and not by the Pyrometer. 
} 
t 


ot calibration. Lhe result ng imstrument will help you secure control Ot unsur- 


passed sensitivity, accuracy and dependability. It Can, 1f you W ish, be shipped com- 








f 





MEASURING INSTRUMENTS TELEMETERS 


[very setting and resetting that any pyrometric control could use on any standard 


1 
or how much 


.. The limits of satisfactory control, if there are 


J ist tell us, W hen you specify Nl cromax, the \ alve, fuel, type of couple and range 


LEEDS & NORTHRUP COMPANY, 4955 STENTON AVE., 


LEEDS & NORTHRUP 


AUTOMATIC CONTROLS 


Metallurgist Tells How He 
Records Rate of Cooling 


When Steel Is Quenched 


In making practical use of the “harder: 
ity” factor of various steels, research m il- 
lurgists now secure an automatically-drawy 
record of the rate at which a steel part 
when quenched. And, furthermore, they car 
record the rate of cooling at any one loc 
on an article, as for instance at the root j 
gear tooth. 


THERMOCOUPLE WIRES 
TO SPEEDOMAX PYROMETER 


The method of measurement, referred to 
by Walter E. Jominy on page 686 of “Meta 
Progress” for November 1940, seems widely 
applicable to temperature-measuring prob 
lems. Two 0.052-inch holes are drilled 
inch apart, in the work to be measured. (See 
Fig. 1). An iron thermocouple wire of 0.02 
inch diameter is welded to the bottom of one 
hole, and a constantan wire to the other, an 
the small space remaining in each hole is 
packed with a high-temperature cement. The 
Wires are run to a Speedomax high-speed r 
corder, leaving, of course, sufhcient slack 
for the part to be handled in heating a 
quenching. 


S 























Speedomax Recorders In A Steel Mill 


Being so close together, the two wires st 
at identical temperatures, and therefore fu 
tion as a thermocouple, just as they would 
welded to each other instead of to the gt 
And the Speedomax is so fast that it reco1 
the changes in the couple’s temperature, ey 
when it is plunging downward at 70 degt 
or more per second during the quench. 1 
slowing of the cooling rate, as the temperat 
goes down, is shown with especial clearne 

Speedomax is described in Bulletin N-33 
685(1 In writing, ple 
outline your problem, since Speedomax 
capable of many applications. 


,» Sent on request. 


PHILA., P: 


HEAT-TREATING FURNAC 
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F. BEHAR, Editor 
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Fast-growing Need for Education and Training 
and what Instruments Is Doing 


UDGING from the trend of recent letters, it will 
J not be long before a majority of Jnstruments’ 
subseribers are actively engaged in educating or 
training instrument men (and women) or at least 
in supervising such training. It has become a phys- 
ical impossibility for your editor and the staff of 
Instruments to reply fully to all inquiries on de- 
tails of educational courses and training courses. 

Don’t infer, however, that Instruments is discon- 
tinuing its free information service. On the con- 
trary, we’re expanding it! 

Here is the situation : 

Questions pertaining to instrument education in 
classrooms and laboratories — recommended out- 
lines, bibliographical references, etc., can be han- 
dled with relative ease. This is particularly true of 
the at-last-recognized subject known as “‘Instru- 
mentation.” It so happens (away, false modesty!) 
that this is your editor’s creation: seventeen years 
ago I alone conceived it as a distinct branch of en- 
gineering and I alone proceeded to formulate its 
elements. It so happens, furthermore, that /nstru- 
ments is the only magazine to have published seri- 
ally the only treatise on the theory and application 
of industrial instruments: my Manual of Instru- 
mentation. Almost anyone in this office, therefore, 
can immediately cite the Parts, or chapters, or sec- 
tions, of this Manual to be used as references for 
various parts of Instrumentation courses. Most are 
out of print—unavailable for general distribution 
to students at this moment—but all are accessible 
in most technical libraries.* 

Similarly, our staff can send prompt replies to 
most inquiries on immediately-available special 
texts on specific topics such as spectrography, geo- 
physics, flowmeters, shop measurements, etc. This 
office keeps track of hundreds of useful books put 
out by other publishers and by some of the larger 
manufacturers of instruments, meters, etc. 

In addition, the president of the Instruments 
Publishing Co. has been conducting a detailed sur- 
ey of general and special instrument courses of- 


Part Two, “Temperature Measurement and Control,” is nearly 
re-written and the new edition will probably be out in April 

Seven, “Electrical Measurements and Control” (of which 
ry A. Borden is the priceless co-author) will follow shortly 
eafter. Then will come a reprint of Part Thre+ Humidity 


surement and Control.” 


fered by engineering schools and has prepared a 
systematic tabulation in order that each engineer- 
ing professor may know at a glance what all his 
colleagues are doing—the aim being to facilitate 
exchanges of experiences, etc., and multiply suc- 
cessful courses, (See pages 42-43.) 

Where a “bottleneck” exists is not so much in edu- 
cation as in training, specifically in training that 
requires individual coaching at the workbench. The 
Instruments Publishing Co. cannot promise to give 
detailed advice to those who seek to impart special 
skills. This Company cannot undertake to compile 
the details of highly-specialized training courses 
for men and girls who are to clean, adjust and 
maintain various specific types of instruments. 
This generally includes practical and personal in- 
struction in manipulations. It combines intimate 
knowledge of tiny pivots, springs, spindles, etc., 
with effective use of the muscles of the wrist and 
of the hand. The instructor must have had not only 
book knowledge but actual practice. Nevertheless, 
books are needed because no instructor can rely on 
his memory. 

Nearly three years ago, anticipating the emer- 
gency in which this Nation now finds itself, we 
made various tentative plans for modifying /nstru- 
ments’ service accordingly. With regard to educa- 
tion, no change was necessary: we simply contin- 
ued to formulate Instrumentation courses and to 
preach their adoption. With regard to training, 
however, our plans depended upon the availability 
of experienced specialists able to give time to the 
various projects. For example the chief project 
pertaining to the training requirements we fore- 
saw—the formulation of a book on the care and 
maintenance of instruments — had to be slightly 
modified because, among prospective authors, the 
most promising turned out to be one in the employ 
of an electrical-instrument firm—an inexperienced 
writer but one who had specialized in the care and 
maintenance of electrical instruments and was 
teaching this subject in a Vocational School. There- 
fore, we signed up this competent author. After he 
had written the first thirty-odd pages and shown 
them to us, we recommended that he generalize and 
broaden his treatment. He has been preparing his 
text in line with our suggestions suggestions 
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based on your needs; and this widely-useful text 
will soon begin to appear serially in Instruments. 
Its serial publication will probably be completed by 
next winter and the Instruments Publishing Co. 
will then bring it out in book form. 

But what of the hundreds of readers who are 
giving training, who possess some skill but not 
enough special knowledge to impart that skill, who 
therefore need texts on care and 
maintenance of fine instruments? 

One excellent substitute for the ideal general 
text is: any book on watchmaking. (We regret that 
circumstances beyond our control prevent our list- 
ing at this time the available ones, including some 
special issues of horological magazines. This may 
be possible in our next issue, we hope.) 

Another excellent substitute for a generalized 
care-and-maintenance manual is a book which has 
just reached our desk, though dated 1940: 

Handbook of Airplane Instruments, KOLLSMAN 

INSTRUMENT DIVISION, SQUARE D Co., Elmhurst, 

N. Y., 1940. Leather ring binder, 842 X 11 

approximately 150 pages (most sheets printed on 

both sides). Price $2.00. 


im nie diate ly 


inches, 


We recommend that this book be purchased and 
studied by all who are in charge of training instru- 
ment maintenance men and women, regardless of 
the types of instruments to be serviced. One rea- 
son is that it begins with a section on General Di- 
rections, arranged as follows: 


The Workroom Broken Jewels 
Tool Worn-out Pivot Hole 
Testing Apparatu Worn-out Pivots 
for Low Temperat Rusty Pinion Teeth 
for Vibratior Worn-out Gear Teeth 
General Wheels Out of True 
Before Taking Ay t Moving Parts Out of Balance 
I »M h Pl Dented Diaphragms 
nt Part Radium Painting 


roken Pivot Cases, Glasses and Other Parts 


Taking Out Tight Glasses 
le Play Cleaning 
Shippir 

The rest of the book is devoted to the various 
altimeters, tachometers, manifold pressure gages, 
etc. In each section, there is a full-page (6” « 8”) 
perspective drawing of the instrument mechanism. 
These are masterpieces! They show up details as 
well as do the beautiful wall charts put out by 
Weston, General Electric, Spencer Lens, and other 
instrument companies — perhaps better, because 
they are large-scale drawings like those on the wall 
charts, but reproduced in a book so that they can 
be studied in comfort. 

The instructions for dismounting, cleaning, ad- 
justing and reassembling the instruments are 
among the most detailed and certainly the most 
profusely illustrated that we have ever seen. Al- 
most every step is not only explained in words but 
by means of a 3’-wide drawing. Some of these 
drawings are composite: showing not only the posi- 
tion of the fingers, tool and mechanism, but a close- 
up (as would be seen through a magnifying glass) 
of the particular manipulation involved. 

On page after page, it is obvious that the authors 
have had experience in training boks and girls. 
Nothing is left to the memory of the student. Little 
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bits of advice are repeated again and again, as in 
references to General Directions in the front of 
book, and to Technical Notes in the back. 

We noticed that the language is extremely s m 
ple. Here and there we were wondering why ‘hy 
sentence construction was so primer-like. But w 
we came to the last page we saw the explanation 
Much of it is written in Basic English! Since Basi 
English does not include the many special words 
that had to be used, a glossary of these words js 
included. Thus this Handbook will no doubt hav 
well-deserved vogue throughout Latin America 

Large type is used not only for the main text 
matter but for tables, incidental notes, etc. 

When ordering a copy of this book from th 
Kollsman people, be sure to include the name ot 
an individual in addition to the name of yow 
school or company, because free supplementary 
sheets will be put out from time to time. 


this book as a model for 
know—then submit your MS to t 
ascertain whether particul 


[Aside to authors Use yours on 
icing the instruments you 
company. But first write 


field is promising. ] 


us to your 


The foregoing enthusiastic endorsement of this 
book is dictated by purely patriotic motives. Th 
Instruments Publishing Co. cannot collect the usual 
publisher-to-publisher discount because the Kolls- 
man Div. is not a publishing company. And this 
“starring”? may cut down the future sale of th 
maintenance book to be published by this company! 
But good Americans think first of abolishing bot- 
tlenecks, these days. If the O.P.M. or other Federal 
agency took over the now private-enterprise com- 
pilation of instrument care-and-maintenance man- 
uals in order to speed it up (and if such speeding-up 
were a certainty) we’d “fall in” like good soldiers 
So we say to the Kollsman people: “Congrats 01 
beating us to it!” 

By the way, has anyone else beaten this Com- 
pany to it? If there is any other care-and-mainte- 
nance book, as generally useful as the Kollsmai 
one, we'd like to be advised, so that we may give it 
a free write-up. Condition: the company or insti- 
tution that puts it out must have several hundred 
copies immediately available. 

We cannot conclude without reminding old sub- 
scribers (and notifying new ones) that brief gen- 
eral outlines on the practical training of instru- 
ment men in industry may be found in the files of 
Instruments in company libraries or public libra- 
ries. Here are some articles: 

Roy Brown. The Plant Instrument Department. Vol 
Feb. 1932. 

G. P. Bosomworth. Selecting and Training Plant Inst 
ment Men. Vol. 8, Nov. 1935. 
(Photographs showing 
courses.) Vol. 8, Nov. 1935. 


instrument-company _ train 


R. C. Kennan. Training Instrument Men Where Inst 
ments Are Made. Vol. 9, April 1936. 

A. G. Moon. Organizing the Plant Instrument Servi 
Vol. 9, Dee. 1936. 

A. G. Moon. Training Your Own Instrument Men. \ 
10, Jan. 1957. (Gives detailed schedules, includes pictu 


and explanations of forms, etc.) 

C. B. Cochran. Industrial Instruments Course at 
Charleston (W. Va.) Evening Trade School. Vol. 12, Ay 
1939. (Concludes with a list of twenty-two reference work 
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HE MONTHS NEW INSTRUMENTS 








‘ortable Potentiometer for 
Pyrometry, etc. 


Ni S667’ potentiometer is for 
yuple temperature measurements, 
cking thermocouples, or for measur 
ill emf’s. Additional precision is said 
obtained without Increase In instru 
ost, by sacrificing the convenience of 
rence-junction compensator. Accuracy 
millivolt has been achieved by cali 

g only a small portion of the range 





idjustable slidewir: 
in fixed 


resistors. 


continuously 


adjustable 
of ten 
to 111 millivolts 
+0.1 millivolt. New indicator 
self-contained. No additional 
required except the 
bath for the 
potent.ometer 
battery rheostats, pointer galvano- 
standard cell, battery, galvanometer 
ke ind standardizing key. Oak «¢ 
] oi Leeds Northrup 
Philadelphia, Pa 


iainder, 
lial switch 


steps, 1s 0O 
Range 
with a limit o? 
ol of 
pletely ra a 


ries are thermo- 
ind an ice 


Built into 


yuph reference- 
tion 
1 fine 

eter 


ire coarse 


iS¢t 1 


rl ‘“% is 


1ve. 


Co ,934 Stenton 


“White-delay” C-r-o. or 


Television Screen 


Of interest 


in cathode-ray oscilloscope 

work are newly-announced refinements and 
provements of the Du Mont delay-screen 
elevision tube correcting the color fron 
the original orange to a satisfactory white 
New white-delay tube makes feasible the 
halving of the usual 30 frames per second 
l thereby permitting 625-line scanning 
greater pictorial detail instead of the 
'41-line R.M.A. standard, within allotted 
vision channels Allen B. DuMont Labs., 

2 Main Ave., Passaic, N. J 


High-speed Electronic 


Counter 


ounting at rates up to 2000 per minute 


Ossible with newly designed ‘‘No. 47 
tronic counter, which multiplies by five 
count on the register. In other words, 
registered count increases by one for 
ry five objects counted. Thus if the regis- 

mechanically capable of counting 400 
minute, 2000 per minute may be count 
What is said to be the outstanding 
tures of this instrument is that no mini- 

count per minute is required. It will 
Ow all variations in the speed of th: 
ply. It operates from 110-120 volt 60- 

supply Shalleross Mfg. Company, 10 
kson 116 Collinadale, Pa 


In this department we strive to report each 
month ALL the new devices for measurement 
inspection metering and automatic 
control—in the form of concise technical de- 
scriptions. When writing to manufacturers di- 
rectly, please mention this department as your 
source of information. Or write to Information 
Section, Instruments Publishing Company. 


testing, 








Flow Indicators 


\vailabl 


In seven sizes up to 4” std 
iipe, and up to 600 g p.n max. flow rate, 
new Henszey Flow Indicator utilizes vari- 
ible-area principle, registers from zero flow 
to full capacity on a uniformly-graduated 
scale, is made up entirely of interchangs 
able parts. It was developed originally for 
such applications as indicating flow-rate of 
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BoOOY MOICATOR (CVCA 1S. TENSION SPRING 
2 GASKLYT G& Gaseer & STUrfinG BOR GLAND 
3 CAP SCREW 9. OAL S Wee NUT 
4 Bonner oO $e au Sct Sckew & STUFFING BOX PACKING 
5S. COMPRESSION SPeing GASEL STurring 60K 
& PLUNGER POINTLE 1 STUFFING BOK NUT 
hot dirty blowdown from steam boilers, but 
is recommended for other liquids such 
yasoline, milk, chemicals, ete., where toler 
ince is 3 of absolute accuracy but where 
this limit of error must not be exceeded 
even where indicator is exposed to roug! 
ervice for long periods without attentior 
Henszey Co., Watertown Wis 


Immersion Type Heater 


Mechanically and chemically protected by 
copper, stainless steel or other metallic 
sheath, and electrically and thermally by 
fibre-glass insulation, new “Glasohm urn 


ored flexible immersion heating element is 
said to be a radically new" type which 
can be fitted into any space and for any 
service and can be made up to meet any 
particular requirements It comprises 
fibre-glass core for the resistance-wire wind 
ing, covered by a fibre-glass braiding and 
then encased in 1 seamless metal tube 
lrawn down tightly over the heating ele 
ment proper. Element is A in diameter, 
and is available in practically any length 
Metallic tubing can be of any metal or allo 
to meet corrosion-resistance requirements 
Element will operate at temperatures up to 
1000°F. Any type terminals are available, 
such as flexible leads, lugs, binding posts 
fittings or plugs. Without the metal jacket, 
the Glasohm element may be used for non 
immersion ipplications such is lectric 
marking pencils, small soldering irons, et 
where the flexible nature of the glass-insu- 
lated element permits it to be used in close 
contact with parts to be heated Clarostat 
Ufg. Co., In 185-7 North Sixth St., Brook 
lun, N. ¥ G 








Automatic Time Controllers 
or Welding 


Weir 





tage ind for 2 10) mr B0-<« 
quencies new unit i idjustabl 
range of timuns trom to 30 « le 
control knobs provide for el t id) 
to suit the work being welds Law 
nd low n ntenance cost ! n 
new controller \ peciall ! 1 
speed, heavy duty weldins ntact 
ployed, Contacts of both contactor 
lay are quickly removable fo1 | 
entire unit can be serviced wit! 
ialls killed help n be yuich ir 
by any electrician. Unit con t fia 
tronic tube, rela ind magneti ! 
enclosed 1! spring hing ! 

n isul ipprox. 11 13 , 
mit ountir either mm tl \ 
roon wall tand nearb 

(2) New Model + Weltror 
Time (right-hand illustration) 
tronk tv] 1 lgned for tt ce! 
nounced 4} s ) ae tam ge W 
whict pe thie pot weldin 

ron and te tior ind whicl 

complicated puence f rate 
yperations. This unit } i tim 
trol for tl 1 operatit er 
quired for the proce whicl 

irrent high weld urrent I 
welding pre ul mpact f 
pre 1 ol ti hol I t Ir 
or new tir ! ! 1 t t 

ill r combinatior if funetior ! 
in spot welding he ectior withil 
if resistance forge weldir pl ‘ I 
be ised with ny uly} nt i} 
handlin 1 wo! whetl tar 
pecial New init itor t ’ 
eliminat neé it for n t 
fabricatior I \ t 

peeds whicl my t “ 

f sheet-met pot wv ir ght 
electi tv} control knobs | t 
supervi dial 1 I pel r 
pressul welding ¢ ent, ir 

f botl r prope t 

ym pletion ictual weldir \ pe 
lements of tl Weltronic Tir | 
tub re tc ! int r 
ind enclosed in ibinet t | 
ing n eitl the w ling ! 
separate stand Wel C g 
and Blvd., De it, M 
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. loi Liquid Level Controllers Limit Bridge 
Philade phia Bsc ‘eee ott oe tae acuien wee Po bi Ste a ol oe aan ; 
models include five sizes of “TF-5" designed resistance testing. By means of a plu 
Merc-to-Merc ror 
Thermo - Regulators 
Feature 


flange type tank-side mounting and four socket arrangement it provides as: 






- WEATHERPROOF 
NOUS ING 


Mercury to Mercury 
Contacts : Increased 
Contact Capacity : 
Sensitivity within 
0.1 F. Exceptionally Long 
Life and Stability : No 


SWITCH ASSEMBLY 

















Arcing : No Oxidation —— 
Temperature Lag Re- 
MAGNETIC-CLUTCH percentages, namely 1%, 
duced : Temperature | | a w conracr) Ld or 20 Instrument has a 
DISENG AGED tained cariable standard and _ ratio 


Ranges adjustable to 
700 F. a three decades totaling 11,100 ohms an 


fe Peele 4 ae ti has three multipliers 1, 10 and 
? eet Range of resistance that may be te 
Philadelphia Merc-to-Merc a 1B from 10 to 1,110,000 ohms.—Shalk 
o., 10 Jackson Ave., Collingdale, P 
Temperature Controls and ale, I 


Mercury Plunger Relays izes of “TF-6" designed for screw-in tan 


side mounting Mach size has a three-to-one 


Rheostat or working standard cons 


7 range of adjustable differential. Tllustration ° ° ° 
shows “TF-1”" for tank-top mounting, with Specimen Briquetting Press 
The Philadelphia Thermometer Co. unusually large adjustability of differential ; a 
915 Filbert Street “ts Philadelphia Cy” min, diff, and 36” max, diff.), New, ! nig may ea Se a apie spe 
WRITE FOR CATALOGUE a > “ nd } ae a : syste a — cnet por oa sid sre rae a weet int . 
No. 104 witches and permit field choice 0 mak o1 Seeger tare rls si + ipee in nee 
Oldest Thermometer Manufacture) break at either high or low level.—Pred i. 
rh: Schaub Engineering Co., 5 W Hurrvon St., 
in Philadelphia Chicago, Til. 











Dust- and Moisture-proof 
Interval Timer 


HARDNESS | xv -sioie oe inert ince sso 


control of industrial equipment such = as 


TESTING Se ee 
sees ing furnaces, laundry machines, ete., in 





done WITH NO MENTAL HAZARDS. 
The SCLEROSCOPE has done it for 
the past 33 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 





























inexpensive. 
Illustrated 
bulletins gap of spectrograph. Machine consists } 
free. ivily of a hydraulic pressure systen 
ey press containing mold to form tablet. He 
luty hydraulic pump is direct-connecter 
; hp motor Base of nachine contaill 
The Shore Instrument [ieat. of yestrvolr.” Matelosiic or 
& Mfg. Co., Inc lation. permits all tablets to 'D 
° °9 ° . 
‘ S d with the ime pressure, Lo 
9025 Van Wyck Avenue, Jamaica, N. Y. licated on » 10” diam. gage. Pr 
: lso be manually controlled (by-p 
4 o that setting of regulator need 1 
listurbed hould operator have few 
I ! r | 
‘ . : : Soy mle f material to briquette that rec 
nduit connection and provided with a full 44 pressure. Mold is 1” deep, 
- _ 1 ) ] ld 
= —" ———— r ae Pe nd ext . othe noh trike sa pl top of mold 
=> . : sf earant ag eatcer < 2 haped t facilitate filling. C. 1 I 
. 7) I 4 : } . twelve imple ind ther hard material 
SMALL DRILLS iene ir geamgPg PRE OY RS pe 000-lb. load: soft 
trom .0016 up to .1969 inch diam . { AT oy ait time window of teri cl is aluminum and_ die 
eter, all sorts of small turned parts tie , ' ‘ nil metal t load is low as 4,000 Ibs. Tat 
. iInbre K rit ! erial ren i ind F 4 
sma ee cong b br iss, Stee eted ¢ ae 1, lant n SI , proo is in lian , recamme nded le net} 
etc urmed from the bar enclosure. Slicht inwar pressure on knob \ceurac of spectrochemical analysi 
BLACK GRINDING DISCS emb engari clut for setting tl qual t that obtained with cast per 
Mods D Timer. When release . spring specimer \ special test drill is avail 
' ' ‘ ' ‘ ind ket revent entrance of moisture for forming sma chip samples of du 
H. ©. M. ENGEL, Inc m , te ll ch l f 
P. O. BOX 233, SIDNEY, NEW YORK round the control shaft The R. W. Cra materials Harry W Dietert Co., 
( ] Ce broc Co Roselawn Ave Detroit, Mich. 

















\djustable-mode Type ot 
Temperature Controller 


ew throttling-type air-operated tem- 

controller, ‘“‘Pre-Set Free- Vane 
rature Controller,” is added to 
s line of dragless-prime-relay auto- 





tic control instruments. It was developed 
use on processes where the thermal 
racteristics are such that there is a ten- 
ency for the temperature to exceed the 
nntrol setting of the instrument on the ini- 
tial rise. Examples, batch processes that are 
tarted-up and shut-down at frequent inte: 
ils and have heating characteristics whicn 
ise over-shooting on the starting-up cycle. 
This is due primarily to slow rate of cir- 
ilation and resistance to heat transfer, as 
in a jacketed cooling unit where jacket has 
ppreciable mass and requires considerable 
oling medium to arrive at desired tem- 
perature On such processes, new controlle: 
introduces a presetting effect proportional 
to width of throttling range and also rate 
f change of the condition being measured 
ind controlled. This controller action occurs 
prior to or during approach of pen to con 
ol point. It tends to decelerate the per 
nd permits asymptotic return of the con 
trolled temperature, Extent and duration 
f presetting effect may be adjusted “over 
wide range’ by means of a pointer on an 
irbitrarily calibrated dial.—The Bristol Co., 
Waterbury, Conn. 


Fractional H-p. Motors 


New types “AA” and “A3A” motors with 


self-aligning bearings (instead of the fixed 


pe sleeve bearings) replace the “A” and 
\3 fractional horepower universal mo- 





Ball bearings or sleeve bearings may 
furnished in the same housing. Oil ea 
ity in bearing bosses has been enlarged, 

the “A38A" motor is equipped with 

er shaft. The AA motor is equipped 
larger brushes and its brush plug is 

With the housing to minimize possi 

f breakage Dwinore Co., Racine, 


Surtace Analyzer 


New Surface Analyzer has been designed 
for determining the surface quality of ma 
chined metal parts, paper, glass, plastics 
photographic film, ete. It provides an in- 
stantaneous and permanent ink-on-paper 
record of the actual peak to peak values of 
surface irregularities in millionths of an 
inch. Chart record also indicates the num 
ber of these irregularities within a certain 
irea Recording is accomplished by the 
illed “tracer method whereby = surface 





under test is traversed by a fine diamond 


tracer point, which actuates a piezo-electric 
crystal element, generating a _ voltag di- 
rectly proportional to vertical motion of 


tracer point. This voltage is then amplified 
for operating a direct-inking oscillograph 
Motion of oscillograph pen is directly pro 
portional to original motion of tracer point 

ignified as much as 40,000 times. Surface 
Analyzer is usually furnished in four major 
inits: an analyzer head, an amplifier, a di 
reet-inking oscillograph and surface plate 
(see photograph). These units are set up 
in shop or laboratory by connecting to 110- 
volt 60-cycle power supply. Analyzer head 
is furnished with a pickup arm having a 
tracer point of 0.0005’% radius. This arm is 
capable of making accurate measurements 
of finishes as produced by ordinary produc- 
tion methods where scratch widths are in 
the order of 0.003’ or less. An alternate 
pickup arm is also available primarily for 
laboratory measurements when seratch 
widths are 0.001 or less. Radius of tracet 
point of this pickup arm may be as small 
is 0.0001'..—The Brush Development Co., 
}871 Perkins Ave., Cleveland, Ohio. 


Illuminator-magnifier 


Latest ‘““Magni-Master” is designed for 
industrial inspection and precision work 
ts illumination is said to duplicate daylight 
conditions, eliminating eye-fatigue. Modeis 





ivailable in hand- units, stand unit 
or fitted for attachment to special equip 
ment. Each is equipped with ball joint 
tachments and slides which allow adj 
ibility to ny focus or position S5-1 
ichromatic lens is corrected, assuring a flat, 
sharply-defined of view. Power is 41. » 
Vizzu, Inec., 105 I 16th St., New York ¢ 












CONTROL” SYSTEM 
The Mark of 


Effective Control 


Process Control for sensitive, stable 








automatic control of temperature, 
pressure, liquid level.flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sewage. 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature. drafts. liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 


INSTRUMENT S 








Multi-range A-c. Ammeter 





my t ! pecial 
tior f it t-readin n 2 
i } i tv} indicator 
nt | ] nstructed damp- 
b It tor 1 When 
t ! } I ~ l S44 So4 I Sb2Z 
} tester new ] pr id 
| t ll-p } { industrial type 
nal I \ I ! lels 
> 1) fu ( 4 Ke 1 
} \ ) 


Photoelectric Relay 
New CR 7505-K 100 photoelectric re- 
j housed in a grav cast illoy chassis 
with a black molded cover which is remo, 
ible without tools. It will operate at speeds 





minute ind at 
photo 


rruptions pet! 

minimutr f 40 foot-candles at the 
tube with not more than 15 foot-candles of 
" 


xtraneous light present. Relay has a « 


115 


rolled contact rating of 10 amps. at 
It ‘ with two normally-open and two 
rl | closed mtact It coil relay is 
energized whet the light t the phototube 
wed below ( foot-candles There Is 
n for mounting the relay by any one 
f t} following methods: wall mounting on 
neealed rigid conduit, exposed rigid con 
it vw with flexible conduit or open wit 
ing bench or table mounting on rigid con 
luit r with flexible conduit or open wit 
" nd by any other methods which meet 
epted rules of practice \ removable 
br ket in be ecured to. the supporting 
infin nd the conduit if used, before 
inting the relav.—General Electric C 
‘ tady, N. } 


Elapsed-Time Aviation Clock 


New | pst Tin Aviation Clock « 

hin, elapsed-time ind econd-testing fea 
vit tal | IK man iD ht-Day 

' rT } \r ‘ l lial ind large 
ti 1 il 1 nnet \ 
‘ H na nar { ne rey i 1 
n.) t ir potion | | sir i small 
yut bottor f cl \ small dial in 
DI t tior f the verall dial serve 
} tot ! ial f tl weep-s nd 
ting tl t f this hand 

Tt ~wW | 1 ind ! 1 t t l 


3 
3= 


Oly, 


V1 
¢ 
¢ 
, 
‘ 





zeny ine topped b\ pressing button 
When pressed igain, both the 


totalizer hands return to zero. A miniature 


second and 


with two conventional hand 
section of the 


clock dial 
located in upper left 


overall 


lial, register elapsed time during flight 
ip to 12 hi This totalizer is set in n 
tion b pre in tl winding knob nd 
red dot in the mall dial indicates that tne 
minut nd hour hands of thi pecial dial 
ire it iperation To allow for time out, 


pressed again. A silver 
Indicating 


the winding knob 
places the red dot 
stopped In re 


lot then re 
that the hands are uming 


winding knob is pressed again 


indicating that 
completion 


ind red dot reappears, 
hands are again In motion On 
of flight, totalizer is 
winding knob, while 


stopped by pre 
hands of the totalize1 


ssing 


dial are returned to zero by pressing an- 
other button New clock’s performance it 
normal and extreme temperatures ind at 
iny stage of winding, meets l[ Ss Army 
ind Navy specifications Possibility of 


rough treatment is said to 
winding 


Stripping undet 
be eliminated by irrangement of 
insure 
except for 


ind setting mechanism to proper 


meshing of wheels and pinions 
bearing pivots and a few small parts, non 
mount 
ilfecting 
ounce 


ferrous metal is used. Clock may be 
without 
Clock we 


ed vdjacent to a compass 
the latter’s action 
Its standard 
merals ind five 


hour and minute hands, nu 
minute graduations ire 
while ill other 


white 


radiun luminous coated 


hands and graduations are painted 
Althoug! 
it will run ten days on one 
Kollsinan Insti Dir 

f Elmhurst 


designated as an eight-day cloctl 
winding 
Square D Co., S0-08 


Long Island, N ) 


hath Ave 


Sulphur Determination 


Apparatus 


\ new apparatus for sulphur determina 


tions in organi materials employs th 


quartz tube combustion method: volatilizins 


1 previously-weighed sample in a quart 


tube, drawing the gas thus formed through 
furnace it a high temperature 
containing hydrogen pet 


finally titrating Thi 


in electri 
into in absorber 
xide reagent, and 


test is said to have iroused interest be 
cause of its speed, accuracy and economy 
New equipment is known as the Braun 
Shell-Design Sulphur Determination Appa 
itu It was especially designed for test 
r | 
w< 








ing petroleum products 


wide range of organic mater! 


ratus consists essentially of 1 speci 


igned quartz tube, electric furnace ir 


temperatures can be maintained be 
100 nd 1050° C., by 1 rheostat 1 
! i. Bakelit panel facing the ope 
litable absorber and spray trap, « 
tion boat, high-temperature burner al 
porting base. Apparatus is available 
single or double unit. In the 
init each furnace is completely in 


nd individually controlled by its owr 


tat nd switch. One operator can 
perate double unit Braun Corp 
st Fifteenth St., Los Angeles, Cal 


Moisture Tester for 
Plaster, etc. 


Kavdel Plaster Tester 
oisture-content equivalent reference 
either of two values. Thus, it 
ind its 


embod 


ised by an untrained worker 


PLASTER TESTER P- 
HOISTURE SAUEES, 


erety ot wee vor 


STANOARO 


* a PLASTER 


ings are not subject to  battery-volt 
changes, ete.; nor are any field adjustmer 
required, In use, it is taken out of 
pocket ; knob is turned from “off” to “St 
ird dial reading is noted: knob is tu 
to “Plaster” and pins held against surf 
tested: if reading is not higher t 
tandard, material is dry enough to prov 
with job without danger of peeling o1 
Batteries are said to last 
replaced at radio or | 
Instrument dimensions 275 
1%, ”: weight 20 oz. Extension 
tactor (right) with 414-ft. cable is avail 
ecessory Hart Moisture 
126 Liberty St., New York City 


to be 


l ition 
months can be 


stores 


(Fauges, 


' r « . a ie 8 
New Model of ‘‘Xactopack 
Although illustration received from n 
shows gasoline-engine-~powered ‘“Xactop 
(see Instruments, April 1940, page 95), 1 
model, known as “Figure 385,” is avail 





with explosion-proof electric 
reduction in ov 


optionally 
tor. Other changes are 6” 
ull width ind availability in 
size (40 g.p.m.) S. F. Bowser & Co., I 
Fort Wayne, 


a new la 


Indiana 





tabs 1 ercurial Thermoregulator Ground Resistance Tester A 


ial 5 \djustable Contact Thermometer New Model 251 Vibroground” is a spe- 
ir hiefly from usual thermoregulators | cific-purposs« development by makers of 


i it has two scales: an upper one for resistance testing equipments prev i u ( 
n isual setting and a lower one which scribed in these columns (“Vibro Test It 
ne 201,” March 1940, page 64). It is especially 


designed for testing resistance to earth of 








in 
le ; ground rods and is of the synchronous self 
rectifying type. The “Single Test” method REMOTE 
— of utilizing this new tester is illustrated in 
ae the simplified diagran (which does not 
show ill of the instrument's features) ¢ Oo | T 
n € R L L 
p 
lif ‘omy, 


.... with unlimited possibilities 


This controller, which employs the ta 
mous “Radio Principle’, may be readily 
adapted to practically 





any application where 


vali control is essential. It 
‘ 

b can be actuated by 
its 1 any means which will 


affect the inductance 
or capacity of its 






' PONINVSONNRGNG pick-up unit. Photo- 
Ground:under lest " Auxiliary ‘/ graph at left shows 
; an 50 f+ —» ee | one of the available 

i wade 50 Ft > types of pick-up units 


— 


applied to liquid 


RS- Range Switch 

CR- Calibrated-dial Rheostat 

a BG- Balancing Ga/vanometer 

B- “Push-to-read” Button 

VR -/nsulated Synchronous Vibrator Rectifier 
CA- Currert Alternator 

T- Step-up Transformer C- Pry Ce) 


level control 











Complete description 
given in Bulletn }2-2 


Have you entered the 
Remote ( ontroller 
Contest? First Prize 


1s $100.00, 


When “Push-to-read” button is pressed, one 
pair of vibrator contacts connects dry cell 
ilternately across the halves of the trans- 
’ ae former primary, inducing across the se 
! ondary a 175-volt a.c. which reaches termi- Wheeles Insthuments Go. 
fi ‘ ‘ unos 


nals X and 2 through primary winding of 1929-335 WALSTED STREET ~~ CHICAGO 





1uto-transformer. Voltage across secondary 
winding ind hence across potentiometer 
it of mercury thermometer, Setting 1S 1S proportional to current through primary 








(in a few seconds) by positioning a winding and through ground connection 
gnet which in turn positions a glass- Thus a null method is employed by adjust 
ered rod within inner tube. From this ing potentiometer until there is no potential 

rod a thin wire extends down into ther- between slider and auxiliary ground No. 1 


PORTABLE 


mometer proper. Bottom of wire need not Measurement of X to ground, therefore, is 
voltas be readily visible, because its contacting determined independently of ground resis WHEATSTONE BRIDGE 
tment position is indicated by top edge of rod on tances at 1 and 2. Design of instrument is 
f « pper scale. Wire passes over a contact such that when balance is effected, true 


ground resistance can be read directly 





‘Star bridge located between upper and _ lowe1 : : ; : 
turr ues; other contact is in lower part of 458% lated Resea OR, 180.5 44% 8, DSOree 
Burl mometer, Guaranteed accuracy, +9.1°C St., Chicago, Il 

r thal Range, 85-175°C. (others to order). Over 

On ull length 15”: 414” stem below sheath. 


or als Instrumer operates o ( olts. ¢ com- ms be 
eal SE ee ae Pm ay 20m Transmission Photometer 


reial frequency, with not more than 10 








: illiamps Available from stock is a = New photometer for application to trans 
hie illiamp relay for controlling a 220-watt miSsior measurements where small reas 
eet I other relays available. Brabende? ire important is designed for such work as 
— : ., Rochelle Park, N. J. quantitative spectrographic analysis, wher 
ett it eliminates the human element in compat 
ing deensities of spectral lines. Its arrange 
I >ta7 “— f hd ment illows the operator to see magni 
ss New Model of -omiortro fied portion of the field whicl is being 
ack \ new model is an- measured Several apertures are provided 
ma inced of the “Com- im the screen they may be changed by 
ypa trol,” a humidity- changing the position of the diaphragn 
yr pensated thermo- The slit diaphragm can be rotated to close 
sila} stat incorporating ly align the image of the spectral line with 
Ker’s multiple-hu- the slit aperature, and there is provision 
n-hair element cou- in the diaphragm for any shaped aperture 
1 to a_ bimetallic to accommodate special conditions of meas I 
perature element in urement After final adjustment yptical 
h a way that the parts remain fixed, require no further move , 
nt of dry-bulb con- ment for focusing Spectral lines are fo +a 
is automatically cussed on the screen by moving the plate 
d to suit the ex- plane with respect to the objective, so that 
ng relative humid- magnification remains constant. Other fea Cat. No. 1050—Portable Wheatstone Bridge 
See Instruments, tures horizontal plane mounting vernier with Murray and Varley Loops $110.0 
es 1930, pages 569- vdijustment of the plane in the direction of Cat. No. 1052—Portable Wheatstone Bridge 
for underlying the wavelength axis focusing by the ul without Murray and Varley Loops.$90.00 
neiples May 1934, ind-down movement of the stage light J ; , 
101, for technical control devices located Pai in fre nt f send for Bulletin Ne. 
ription of original operator ind convenient location of th: N 
| ‘iption of original operator: and convenient location of RUBICON COMPANY 
OV l 1938, page 106. that the operator can make ill diustment Electrical Instrument Makers 
r Julien P. Friez fro} 1 single position—General El Ridge Ave. at 35th St. Philadelphia, Pa 


Baltimore, Md. Co., Schenectady, N. Y. 














Multiple-reflection Electrical Timers Variable-frequency 
Galvanometer Diversifying their lines of split-second A-c. Source 


synchronous-motor, automatic and instan 
\ new galvanometer, more than three taneous-reset timers, makers announce four Chief use of new “Soren Varitime 
tine s sensitive as previous galvanome series M Series timers are for push vary the speed of synchronous motors 
is innounced Announcement lists button control, where release of button is in connection with controls, timing syst 
pplications (where wall types were hereto required for resetting timer to renew iden- school, hospital and hotel clock systems 
f frequently necessary), describes multi tical timing period upon new impetus. Six It is said that wherever a system of <¢ 
standard models ‘P” Series timers afford is out of timing this instrument can be 


instantaneous and automatic reset, regard- justed to immediately bring them into 
less of push button being open or closed 
ind renew timing period of identical dura- 
tion upon new impetus. Six standard mod- 
els TD” Series times the period in which 











chronism. It is also useful in correcting 
Top left, “'"A’' series; speed of synchronous motors and adju 












| reflection arrangement of two fixed mit top right, “TD” series; the mechanism where such motors are 1 
nd other mechanical features includ- left. “‘BHR”’ series Specific function of “Soren Varitime” i 
ng external zero adjuster \Inico magnets, supply voltage of a controllable vari 
Formex wire, coils, ete. Announcement does frequency. It also supplies power to ope 
not give figures on sensitivity or other elec electrical devices: models now availabl 
eharacteristh General Electric Co of 30-watt capacity, other models of 
ectad V. } ferent power requirements can be n 
current is not applied. The first two timers available. ‘Varitime” was primarily 
ontrol the “on” period. “TD controls the signed to operate or test synchronous 
off’ period, and is designed for machines tors, clocks and similar equipment. It | 
requiring a definite warm up period, also, vides an adjustable frequency range of 
Interference Locator where timed ‘off’? sequence must be accur- to 240 ecyeles. Weight, 20 linn. The C 
New Model IL-2 Interference Locator te Six standard models “BHR” Series monwealth Engineering Co. of Ohio, Daut 
rid to he in entirely new device, de timers can be used either to announce “on Ohio 
gned in codperation with public utility en ts ‘on timing period, are belleved to be 
gineers and radio interference specialists. It the frst electrical UAB! on we 
to be equalls timers made Warning lights may also be 
snliaaib thie uniiblins manatee ipplied, with or without sound signals, to 500-watt Rheostat 
] this timer All present standard units pro ; : } ; ; 
en interested in noise i Construction of new “F-500" eight-i 
, f ide the following : 4 
plaint or to pub 0-watt rheostat follows that of mak 
tilit engineers, Time Cucl Dial Calibration earlier models, design features being met 
t inicipal wa (tk om , sec poreelain-vitreous enamel construction 
1I—?8 sex li, sec 
1 » Ser 1 sec 
‘ 2 min, 4 Ser Send 
» SEC min. 30 se » SEK 
15 see 14 min 15 sec 
Custom built equipment can be mrdered 
fi delivery for timing operations at both 
ends f the standard equipment ranges 
Heavy-duty self-lubricating motors are it 
corporated in all models Units are fur 
ished both in metal cases or un-cased for 
flush or panel mounting a in integral part 
other apparatus Output contacts (wll 
lepartments for locatins uv ing of the timer it the controlled “output 
pip It operate either tro ide) are available in varving combinations 
ned batterk fo Ortable oper Industria Tine Corp 101 Edisor Pl 
1 ta or d Ve V. J 
DI \ rectional loo; 
! 1 toy f ibinet w r t 
! ‘ Wwithit covel rece Vhe ~ . 
\n extensible pole antenna is also Small-volume Air Regulator 
tandat equipment, Tuning Designed especially for laboratory u 
! ted 1 witel . ov Grove Pressure Reducer is availabk 
M i t Me. Ser either a combination pressure reducer and 
“en inj : i : relief, or simply as a relief valve. “Extreme 
. C1 n output meter ul \ two ec pained in ec ae ese ga ae sistance wire or ribbon wound overt ote 
; ubrated output meter provides a sure 1 inge up to 3000 Ibs. ‘in ind outlet lain core. each turn locked against shift 
well as audible measure of intet pressure range from l&% to 1000 Ibs. /in al cagghesaices goon metal graphite aca 
ence Intensity. Headphones may be at os ities “ta € poet a a ea brush with one end of spiral connector int 
1 at mm te ! ua t lif (bY mean 


grally molded and other end connected 
3 center terminal; ceramic form mechanical 
in be idjusted for a micrometric flat spot fastened to cast aluminum base independet 


' cations where high extraneous i ball-bearing spring handwheel), regulator 
exist. A ilibrated volume con 


t) be used with the output meter ti or dead range by positioning acorn-nut of enamel or cement. It is said to be p 
! interference suppression devices encased adjuster on handwheel Supply ticularly well adapted for applications su 
! ntent can be switched to audio it pressure may be non-corrosive air or gas is motor speed control, generator field co! 
ut earch coil for a-f. interference from a line, cylinder or container under a trol, lamp dimming, electronic tube cont! 
pickup or for use as a pipe finder, A special pressure greater than the desired maximum et, It is available with tapered winding 
ixial cable, complete with connectors, is delivery pressure. Furnished for flush-inset special shafts, built in off position, tandé 
ible at extra cost, for remote use or surface panel mounting, init is alsO assemblies, perforated metal enclosures, et 
f pol ntenna as a probe. Dimensions 1 ivailable with bracket for installation on in eighteen resistance values from 1.0 
11 8 weight 23 Ibs.--Sprague Prod u bar or pipe.—Grove Regulator Co., 1735 2500 total ohms.—Hardwick-Hindle, Inc 
cts ¢ North Adams, Mass Poplar St., Oakland, Calif Hermon St., Newark, N. J 











~ Micromanometer with Illuminated 
Water-surface Locators 


By FRANCIS C. MOREY 


National Bureau of Standards, Washington, D. C. 


INTRODUCTION 

HE micromanometer described in this article was 
built as a part of a cooperative research program of 
the National Bureau of Standards with the Fluid 
ters Research Committee of the American Society of 
chanical Engineers, on the discharge coefficients of flow 
zles. An instrument was desired which would be capable 

f measuring the differential pressure produced by a flow 
zzle in a water pipe line at low flows. Over a pressure 
inge of 0.1” to 10” of water the accuracy sought was 


2%. The water used in the pipe 


ternally-threaded sleeves which are fitted into holes bored 


in the carriage. The sleeves are rotated by means of gears 
which mesh with worm gears G on crank-shaft H. 

A slight change in the connections will permit the 
measurement of gas pressures. The pressure lines are at 


tached at the top in place of the inter-connection, and the 
compressed air tank is not used. Valve K is opened, thus 
connecting the cylinders at the bottom. One of the drain 
valves is used to introduce water to the columns, and the 
waste. This the 

to control the approximate posi 


other is connected to enables operato. 





ne was recirculated, and, al- 
though fairly clear, it contained 
some impurities in solution and 
suspension. This was considered [C 
n the design, since it was de- 
sired to avoid frequent cleaning ai ~j 
of the instrument. Existing de- ~<H 
signs were found unsuitable be- 
ause they employ glass tubes of 








elatively small diameter in which W 
chemical cleanliness is essential. e 
The instrument adopted is ab- 

solute, involving only the meas- 
urement of a length and the a 
density of the water used. It is 
simple and rugged, although not 
portable. During more K 
E 


Vie tie 














readily 
than two years’ service it nas 
required cleaning only two or it xe 
three times. 

DESCRIPTION 

The micromanometer is simply 
a water-filled, inverted U-tube 
manometer utilizing pointer 
locate the water sur- JN 
faces. The pointers are operated 
vy micrometer screws which 
neasure the vertical distance be 
tween the water surfaces. 

Two glass cylinders A (Fig. 
|), approximately 6” in diameter JU 
ind 15” long, are clamped be- 
tween base plate B and caps C 
of threaded tie 
rubber gaskets at each end 
roviding a tight seal. Connection 


gages to 





eee ee 


means rods, 


soft 








f the pressure lines to the cylin- Fig 


lers is made through a set of 
fittings below the base plate. Each cylinder has a shut-ofi 
cock F, a cross J and a drain cock R. The pressure lines 
are connected to crosses J by means of nipples which pass 
rough the panel to the back of the instrument. Water 
lows into the cylinders through the pressure lines until 
quilibrium is established between the applied pressure, the 
drostatic pressure of the liquid columns and the pressure 
f the air above the water. The cocks R open to the atmos- 
ere to enable the operator to flush out the pressure lines. 
ilve K permits inter-connecting the two cylinders fo 
eling and for making the zero setting. 
The carriage is supported at its ends by two elevator 
ews E, threaded for about one-third their length and 
stened rigidly to the base plate. The nuts which operate 
these screws to raise or lower the carriage consist of in- 


























tion of the water surfaces as 
before. 
OPERATION 
P Before using the manometer it 
‘od A| is necessary to level the instru 
[= ment and make the zero setting 
A plumb bob suspended in a 
metal tube, U’, is used in con 
| junction with leveling screws in 
f : the base of the supporting frame 
B] work. The pressure leads are shut 
off at the source and the cross 
connection cock AK and inlet cocks 
F are opened, allowing the wate 
. surfaces to come to equilibrium 
yi’ —F Differences of temperature of the 
‘ oe VY water in the two columns must be 
we EF avoided in making the zero set 
4 ting. It is usually convenient to 
% D fill the columns through the pres 
we S ! sure leads, taking water from the 
4 pipe line to which the manomete 
| +H is attached. Occasionally this 
G So water is at a temperature quite 
" ; different from that of the air, and 
M ; j sufficient time must be allowed fo 
EF the apparatus to come to therma 
f i equilibrium before proceeding t 
r adjust the manometer. Simila 
q. precautions are necessary i! 
using the manomete} after the 
zero seting has been made, since 
temperature differences either 11 
the water columns or in the pres 
sure leads may cause errors. Short 
connections, made as nearly ho. 
7 zontal as possible, help to mit 
mize this source of trouble 
To make the zero setting the micrometer screw is set 


read zero. The carriage is then raised slowly, using the ele 
vator crank until contact between the pointer P. and the 
surface is just established. Pointer P; is then adjusted by 
means of the threaded portion which fastens it to 
riage, until contact is made with the water surface. Wher 


the cat 
this adjustment has been correctly made both pointers wi 
contact their respective surfaces at the same time, as the 
carriage is slowly raised. The instrument is then ready for 
use. 

The manometer is so that the 
two pressures is applied to the right-hand cylinder. It ofter 
tank 7 


connected higher of the 
is necessary to introduce air from compressed ai} 
or to allow air to escape through cock V so as to keep the 
right hand surface within the range of travel of the car 
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eference point After the liquid columns have 

e stead eference pointer P; is brought up to touch 

e surface in the right-hand cylinder, using the elevator 

Phe the micrometer pointer is adjusted to contact 

face in the left-hand cylinder. The differential 

eight may then be read from the scale and divided head 
micrometer screw 

Proper control of illumination has made possible close 

setting of the micrometer pointers. The columns are illumi- 

m behind by four 40-watt frosted bulbs, with a 

ee f opal glass interposed between the bulbs and the 

lers. This gives uniform illumination of moderate in 

ensity. Small shields consisting of strips of sheet metal 

cardboard are placed between each glass cylinder and 

ts rods at the back, and are held in place by friction. Each 

shield casts a shadow across the under surface of the 

ite By raising or lowering the shields the shadows can 


be made to divide the surface of the water into a dark por- 
and a light portion as shown diagrammatically in Fig. 


photograph, Fig. 3. 
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If the pointer is brought up slowly to the surface and 
the eye position is shifted so that the point of contact of 
the pointer with its image occurs just on the line of divi- 


sion between the light and dark fields, a light area will be 
seen around the point when contact is established. This is 
lection of light from the curved “dimple” pro- 
he surface by the pointer. There is also a dark 
area partially visible behind the pointer in the bright por- 
tion of the field. Fig. 2B shows how the dimple produces a 
ight spot L in the dark field, and a dark spot D in the 
light field. } shows the appearance of the surface with 


due to re 


f 
duced in t 


Fig. 3 
and without contact. Obviously in using the instrument the 
operator the pointer so that the ring of light is 
small as possible and yet visible. In the photograph the 
size of the dimple is greatly exaggerated. The pointer is 
always brought into contact with the water surface by 
turning the crank so as to raise the pointer, since lowering 
it will pull the surface into an inverted dimple due to sur- 
face This practice also eliminates the effects of 
possible backlash in the threads. 


sets as 


adhesion. 
any 

Using this method of setting the pointers with a steady 
liquid column (inlet valve closed) it has been found possi- 
ble to repeat observations to one-tenth of a division of the 
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ae 


before and after contact 


Fic. 3. Appearanc 


micrometer head (i.e. to 0.0001”, estimating the last de 


mal place). 


\IR PRESSURE CORRECTION 
When using a manometer for precise pressure measur‘ 


ments it is sometimes necessary to make a small correct 








for the pressure exerted by the unbalanced air colun 
Fig. 4 is a diagram of a manometer arranged to determine 
the differential pressure at two points in a liquid. T! 
upper part of the tube is filled ns 
with air at a pressure P,. The | 
pressures P; and Ps. whose &) 
difference is to be measured 
are applied at EF and F, re 5 
spectively, and cause the liquid . ae 
to come to rest / units highe PS i x 
in the right hand tube than in 
the left. The downward pres R| PR 
: 3 3 
sure in each tube in the plane A |j| : li, B 
1B is P,. Hence we may neg- } [= 
lect the effect of the air above =| 
1B. <x 
In the plane CD) the down- C Elp 
ward pressure in the right ai * | - 
hand column is /ip. and in the = 
left hand is hp, where p. and FE 
p, are the densities of the | = 
. =| 
liquid and of the air, respec- Te Hl F 


tively. The difference of these 
pressures must equal the im 
differential; 


-U 
mu 


pressed pressure 
hence we have 

P» P; ho hips 

If the pressure of the air in the mancmeter is 

atmospheric p, will be of the order of 0.001 p.. When us 

a manometer for measuring the flow of a liquid the stat 

pressure in the pipe line frequently is considerably ab« 


nea 


atmospheric, and it is therefore necessary to increase t! 
pressure P: (and hence the density p,) sufficiently to ke 
the liquid column on the scale of the manometer. In the 


cases p, may not be negligible. We may rewrite the ab 
equation in the form 
Po - P, hop, [1 (Ps Pe) | 


The term in brackets now becomes a correction factor to 
applied to the observation of h. Although its value will « 
pend upon temperature as well as pressure, for most pu 
sufficient to an average temperatu! 
The mercury manometer W, Fig. 1, was calibrated to re: 
the correction factor directly, from 0.9987 to 0.9973, : 
suming an average air temperature of 70°F. 


poses it is assume 











SOURCES OF ERRORS 


the manometer was built with large cylinders so as 
e a damping action on rapid pressure pulsations it 
long time lag and cannot be used where the average 
re it not steady over periods of 15 minutes to one- 
tour. Especially at small differentials, the time re- 
| for the water levels to come to rest may be quite 
To shorten this time the operator may estimate the 
ximate differential pressure, possibly with the aid 
small auxiliary U-tube manometer, and manipulate 
urging cocks and compressed air valves so as to bring 
vater quickly to the estimated position. A series of 


observations taken over a period of several minutes is 
necessary to determine whether equilibrium has been estab 
lished. 

Before assembly the micrometer screw was carefully 
tested and found to have an average pitch of 0.04998 
throughout its range with no deviation from this pitch 
greater than 1 part in 2500. No serious periodic errors 
were found. The error introduced in the observations by as 
suming that the indications of the micrometer head are 
correct will therefore be less than 0.1%. 

The two elevator screws must also be carefully cut and 
lapped so as to eliminate periodic errors, for any tilting of 
the carriage as its position changes will cause serious errors. 


Automatic Balance-restoring Controller 


By STEPHAN P. SASHOFF and WILLMAR K. ROBERTS 


Assoc. Prof. Elec. Eng. 


Research Assistant 


University of Florida, Gainesville, Fla. 


-~w N wind tunnel testing of model airplanes the usual pro- 
cedure is to subject the model to forces similar to those 
acting on a real plane of the same design in actual 

light. The stresses then experienced by the model are meas- 

ired by connecting certain parts of its structure, through 
suspension cords or wires, to a series of beam balances. 

In connection with the construction 

"a wind tunnel at the University of 








ince control. Since the circuit devel 


tube is in operation. As soon as either of the contacts closes, 
however, the biasing voltage of the corresponding tube is 
reduced and the tube will start to pass current. 

Although the general arrangement of the circuit follow 
standard practice, it should be noted that because of in 
teraction between the two fields of the motor the circuit 

may become unstable. Undesired volt 
the idle field 


of the 


ages are induced it 


and appear on the plat 
tube which is not to operate. In 
order to prevent this, a capacitor is 





Florida, the authors were asked to fF Q 
design a suitable automatic beam bal- 





ped can be used in other applications 
for measurement and control, its de- 
scription may be of interest to other 
workers in the instrumentation field. 
Furthermore, it is quite simple in its 
operation, stable and_ exceptionally 


placed between the plate and cat! 
ode of each tube to absorb the sud 
den voltage surges. The bias neces 
sary to keep the tubes from operat 
ing may be obtained from a_ bias 
battery. In this arrangement, how 





sensitive. 

The mechanical arrangement is 
briefly as follows: A balance arm 
made of machined steel is mounted 
on a fulerum. One of the wires trans- 





ever, this bias is obtained from 
six-volt winding of a small filament 
transformer. 

Another interesting point in tl 
application is that the tubes n 
only control the direction of the rota- 
tion of the motor, but also provid 


the d-c. driving current by rectify- 





ing the a-c. line input. This is im 
portant since it obviates the need of 




















a d-c. source. 

It may interest some readers t 
know the current carried by the con 
tacts. For the values indicated on 





the diagram the contact current is 
of the order of 20 microamperes. In 


6.3 VOLTS ; ; ; 
an application where even this value 
is too high, the contact current may 
be reduced at the expense of intro 
10M ducing a three-element high-vacuun 


tube and a biasing voltage for thi 


qs same. 











mitting a stress from the model plane 
is fastened to one end of the beam. 
\ weight is then moved automatically 0 
until the beam is balanced. By eali- 5 
brating the position of the moving : 
weight against the stress on the wire, 
the force on the model plane can be 2 
determined at a given point and ata ~ 
particular instant. The position of the 
moving weight is controlled by a 
screw having ten threads to the inch 
driven by a 1/50 horsepower, split 
field, 110-volt d-c. motor through a | 
vear reduction of 100 to 1. The motor @ uJ 
mounted on a beam above the ful- 
rum. In testing, as the stress on the 
wire is changed, the beam becomes 
balanced and makes contact with 
of two fixed stops (see Fig. 1A). Fig. 


When a contact is made an electrical as Natta 
° . v i. (A) Wiecnhanica 
cuit is closed and the motor turns p ; 


rate field windings; C is 


n, as the case may be, until balance motor; points 1, 2, and 


established. At this point the cir- beam. Arrangement is for 
is interrupted and the motor 

ps until an unbalance again occurs. The position of the 
ight on the balance arm is known from a reading on an 


+ 





‘ating device. 

fhe circuit (Fig. 1B) consists of two Thyratron mercury- 
por grid-controlled rectifiers. One of these tubes when 
ducting will drive the motor in the forward direction; 
other, in reverse. When the beam is balanced neither 





layout and (B) schematic 
: wiring diagram of automatic beam balance con- 
ier in forward or backward direc- troller. F; and F» are the 


In the application described, the 
motor is running at half rated voltage 
for the job. In case a higher voltage 


lt 


two leads to the sepa is needed for the motor, a 220-volt 
the common lead to the pee a z 3 Ces 1 TL; 
are contacts on end of power source must D¢ tnt ided. 7 s 

110 volts, 60 cycles. may be done by connecting to the 
220-volt mains and replacing the fila 

ment transformers with others designed for the higher 


voltage or by supplying the plates of the Thyratrons fron 
200-volt secondary of a power transformer of the type used 
in radio receivers. In the latter case a separate transforme}) 


for supplying the filaments and necessary bias voltage is not 
required, since these can be obtained from the low-voltage 


windings of the power transformer. 








Calibration of Weights, Resistors anc 
Continuous-scale Instruments 


By ELLIS 


BLADE 


Department of Chemistry, Columbia University, New York 


NDUSTRIAL instrument and calibration 
room foremen, as well as physicists, chemists and biolo- 
gists, may find useful the following procedure, based on 


engineers 


the work of T. W. Richards.! Originally applied to the 
calibration of weights,- the method here described is 


modified so as to apply also to the standardization of meas- 
burettes, ‘“Chaino 
matic” balances, the dial of a spring scale, or the scale of 
an electrical instrument. 

In the first part of the work, the scale is calibrated in 
terms of an arbitrary measurement unit, while in the sec 
part the temporary values are converted into usable 
form. Now that international reference standards are 
readily accessible through the National Bureau of Stand- 
ards, the magnitude of the final unit will be usually based 
a certified standard. 
Calibration of a hypothetical set of weights will be used 
to show the application of the method to a discrete series; 


uring instruments employing a scale: 


ond 





calibration of a “Chainomatic” balance will serve to ex terms of the same units as the large weights, but for prac 
emplify application to all types of contin- tical cases, this consideration may be ove: 
uous scales. TABLE I—COMPARISON OF looked, since the corrections are unlikely t 
Kpiror’s NoTe—A set of weights is a type Beet a gall a be large.® 
; leet , eacsiitnes idine Ger Rye _ SE? NG S SAI 2 oka cee _ 
on ny w theref uided “Resistor in th OF WEIGHTS . ADIT STMENT 
- 1 5 2 r The kind of adjustment depends upon the 
OBSERVATIONS = “4 . ; : : 
; ; 32P =31939 32099 32259 31619 use to which the calibration is to be put 
et us first consider the case of the com oe 15971 160 1 16: 31 1 811 Thus, in analytical chemistry, the results 
ee ey eee i ee ne PD 9 lhe 7982 8022 162 7902 ser? , 
eT we ighing Series, 7 Ib., 1 Ib., 2 Ibs., iP 3990 4010 4030 3950 are usually expressed directly or indirect) 
1 Ibs., 8 Ibs., 16 Ibs., 32 Ibs. We start with 2P 1985 1995 2005 196 in terms of the ratio of two weighings. h 
the smallest wejo ‘ as =e : ° 1P g00 99 1000 OSD ha ees ‘ s 3 aa are ‘ : 
S , = . snagged 09 nonsense owing con ' 196 501 01 191 this case it is only necessary that the va 
venient arbitrary value numerically equal 00 00 00 500 ues of the weights form a self-consistent 
to its face value in millipounds, i.e., 500 1: Series given in tex set, and the only adjustment needed is one 
’ . . 2 Accidental f 4 = is : ; 
units. For the purpose of the calibration ‘ ; = is ' y= : ‘ } 
: i é ’ ol creased lipour that will simplify the subsequent use of the 
» ave « - , 4 — bi 2 Accident r f every . ’ F 
we must have a duplicate of this smallest ia nevenead to © eellliosund corrections. For example, the sum of th« 
Ee, . > she Tt . » mn ( enta f eve 
weight, which we shall symbolize by 124A, veda Pen ge icaranta corrections may be made zero. Alterna 
meaning auxiliary. The weights tively, the face value of a certai! 
f the set itself we will designate weight may be adopted as th 
1 = ais la : > . > 2 on . * " rom" . ‘ 
by the letter P. So — CALARE TION BASED ( Ls pit SUM working value, and all corrections 
ak ae — . ‘ PREM NS EQ , TO ZERO 
he first step is to compare the ~ wo eee , 3 7 = based on this assumption. Or, on 
weights of ! > an vA , e enor quot aqd-unl Old-unit) Old-unit Final we = F : : 
eight “ at At 2 vat us sation ‘Teachien ‘cathe awot diff. sire might desire to make all corre 
suppose ie latter is Tound to SP 638 63853 tions positive. In most cases, 
welg 496 units. Knowing the prs 193% 31926 1 13 however, it will be desirable t 
welgo)} ’ < 4 cA . ? ! re l 63 g X 4 5 
weight, in units, of these two, we SP . 8 982 ( calibrate in terms of recogniz 
compare their combined weight, P 994 3991 I 1 standards, except where it 
Q0e va ak, . 1 18 199 1 1 dy, Ode é 
996 units, with the next weight iP C4 na; ai - . never be necessary to tie in 
of the series ‘ 5] /_ : 9 ; 4 . . | 
{ the series, namely 17’, and find, “ 196 9 figures with the work of othe 
et us say, this one weighs 990 : : = It wi 5 j 
y, ‘ will now be shown how 
units. F inally, by successive com make the sum of the correcti 
parison of each weight with its way were vite is ci 
EL AO TS vig TABLE III—CALIBRATION BASED ON COR wOrU. In the case cited, this « 
ge senairce Aa epee ‘: aden RECTION OF 32P EQUAL TO ZERO dition is fulfilled if the sum 
aces sell consistent unit values for Denon \liquot Old-unit = Old-unit Old-unit Final the adjusted values is 64 
all the weights. This set, for ex nation fraction ilu iliquot diff cor} units. Since the sum of the 
an le »o §& or or 2P l 1939 31935 . : 2N9Or6 
ample, might b : 900, 496, 990, 16P ttt sbi unit values is 63853, the con\ 
LORD 2990 TORS 15971 819389 8 oa a +4. ! I 7 . . »9OrN 
’ : » Oa, Jil, DLIOS. I 9X 7985 , 2 sion factor is 64000/638853, 
Thic ¢ 7 — i {pP x G00 090 9 - ee ti % a ‘ 
Phis completes the first part of Pp 3 “pte $+ “ a 1.002302. To avoid multiplicati 
7 task. LP ry 998 g g in five figures we use the pri! 
Fe matey —— Sha ~ re ee ed . 3 ples of proportion. Writing 
values may be used directly fo denominations of all the weig! 


weighing, but in general it will 
be desirable to follow one of several plans of 
One usually prefers to have the calibration conform to rec 
ognized units of measure. But even if this is unnecessary, 
or perhaps impossible at the particular place and time, ad 
ustment may be resorted to, for simplifying the practical 
use of the calibration. 

Repetition of the above weight comparisons will seldom 
if ever yield the same set of relative values, because of the 


adjustment. 


accidental errors of the weighings, particularly tho 
the very beginning of the calibration. If the maximum 
dental weighing error is assumed to be 5 millipounds, thé 
maximum divergence of possible sets of values is portraye 
in Table I. This divergence need cause no alarm, bec 
each set of values is self-consistent, and except for dis 
ancies of the same order as the accidental errors, the 
differ only by a constant ratio. In the process of ad 
ment all such sets reduce to the same one. The reader 
find it a useful exercise to adjust the various sets after the 
manner of Table III, to show their equivalence. 

In making the weighings, one should realize the ¢ 
importance of extremely small differences in the lengths of 
the balance arms, which may seriously affect the validity 
the results unless special precautions are taken.* + A) 
other point is the calibration of the small auxiliary weights 
used for adjusting the equilibrium to the zero point. Fo 
mathematical rigor, these weights should be calibrated 


eat 


columnwise in descending ord 
and their old-unit values with them, we next compute a 
set down the appropriate aliquots of the sum 63853. (Ta 
II.) Horizontal subtraction of the aliquots from the u 
values gives the column of differences. The final correcti 
are obtained by multiplication of the differences by t 
conversion ratio, using two significant figures only. 


In general the converted differences are not the fil 





| the 
put 
sults 





tions, but the corrections to what may be described 
new-unit aliquots. The latter are derived from the 
‘ard value of the reference mass. In the present exam- 
rey are derived from the sum 64000, hence are iden- 
with the nominal or face values. When 32P is taken 
.e reference mass, both sets of aliquots are based on 
values of this weight, namely 31939 old units, and 
new units. As shown in Table III, the final correc- 
are again iden- 
with the new- 
lifferences. 


TABLE IV 


Old-unit Old-unit 


CALIBRATION BASED ON A CERTIFIED 100-lb. WEIGHT 


sign the value 1000 units, each unit being close to 10 micro- 
grams. Comparing this weight, 104A, with the 0 to 10 mg. 
interval of the chain, using Borda’s method,* we find, let 
us say, the latter weighs 1010 units. Now comparing the 0 
to 10 interval plus 10A, total 2010 units, with the 0 to 20 
interval, we find the latter is, say, 2017 units. Continuing 
in this way, and tabulating our results in descending order, 
we obtain a set of relative values such as appears in Table 


TABLE \ CORREC 
TIONS BASED ON DIFk 


New-unit New-unit FERENT METHODS OF 


he method of Denomi- Aliquot (relative) (relative) Old New (absolute) (absolute) Final ADJUSTMENT 
erting any self- nation fraction values iliquot diff. diff. aliquot value cor! 
sistent series into 1008S 1 99778 99778 99932 7 - 
° ny 50A 2 49990 {9889 101 101 19966 0067 6 a : ‘ 
ns of interna- 39P 100/32 21939 31929 10 10 11978 +oed SP 8 
al standards is 16P 100/16 15971 15964 7 7 15989 15996 ‘Pp : 4 
eS ’ —_ &P 12.5 T7982 7982 ( 799 =aQq eS n : 
it already de 1P 25 5990 3991 I ! 3997 3996 iP “ "t - 
bed, except for 2P 50 1985 1996 11 11 1999 1988 12 14 
ine >] > Le 100 990 998 S Ss 1000 99? s > 1 1 
inclusion of the 1 aan ie Ade : : 100 92 ; ] ' 
sta nda rd reference iP 200 500 199 1 1 iyi) 501 , , ; I 
ss in the original mse 
calibration. In the 2P equal to 
ah > : ‘ ——e ‘ ( n 
nterest of accuracy the standard should be com- I os - CALIBRATION COM ee 
; . ie ; UTATION FOR A “CHAIN- 
able in magnitude with the largest weight of OMATIC” BALANCE 
the set, or larger. It may be convenient to use a 
pir wins tats larger a Denomi- Aliquot Relative Relative Rel \bs Absolute Absolute Fina 
reference mass equal to the sum of all the nation fraction Value aliquot diff diff iliquot Value cor 
weights, or if suitable intervening weights are — 
; LOUS 1 9957 9957 1H002 
available, It may be even larger. Looc ] LO0O25 O57 Hx bs Doo? 10070 7 
“ b 90C 10/9 9015 8961 { 4 9002 9056 6 
By way of illustration, we assume a 100-lb, SOC 10/8 SO30 7966 é4 64 S002 8066 86 
standard weight is to be used. Here we must 70C 10 7027 6970 7 7 7001 7058 8 
+7 : : 60C 10/6 6025 5974 1 51 6001 6052 2 
have an auxiliary whose weight is not less than Wa, 9 021 1979 19 19 = O01 043 
100 minus 64 lbs. Thus the next weight of the 100 + ' 1019 3983 36 36 1001 4037 
. : 800 0/3 3027 2987 10 10 3001 3041 
series, 64P, would suffice. To make full use of 20C 5 2017 1991 26 26 2000 226 ( 
the example, we shall assume a 50-lb. auxiliary, $4 + 1010 96 i i 1000 io14 
: cS ce oon O96 oon oo 
which we designate 504A. We now treat the aux- 
In 0 


iliary, 50A, and the standard, 100S, just like 
any weight of the set, and seek their relative 
values by suitable comparison with the lesser weights. In 
the calculations, Table IV, we have taken the relative value 
of 504 to be 49990 units, that of 100S to be 99778 units, 
and the certified value of 100S to be 99932 millipounds. 

The results of the various systems of adjustments are 
shown in Table V, in which it may be noted that only the 
algebraic order of magnitude is preserved. It is to be em- 
phasized that all these systems are interconvertible, and 
merely represent the same calibration based on different- 
sized units. 

CONTINUOUS SCALES 

Continuous scales, as distinguished from discrete sets, 
may be exemplified by the etched linear scale on a glass 
burette, which is taken as a measure of the related volume 
inside. Errors arise from inaccurate positioning of the 
scale markings, and from variations of the inner cross-sec- 
tion of the burette. Because of the latter, the problem is at 

nee removed from the class of linear measurement, and 
calibration requires direct comparison of the scale mark 
ngs with the contents. For this purpose we employ a 
small auxiliary standard of measure, which we shall term 
a “transfer standard.” This transfer standard, which must 
be an aliquot of the full-scale reading, is applied succes- 
sively to each scale interval, just as in the weight calibra- 
tion. In the case of the burette, the transfer standard 
might well be a 5-, 10-, or 25-ce. pipette. 

In the case of the “Chainomatic” balance, now to be de- 
scribed, the situation is similar. The errors arise from in- 
correct positioning of the scale marks on the column, incor 
rect chain length, and variation of the chain weight from 
point to point. The latter may arise, for example, by slight 
Stretching of a link, by wear, or by settling of some for- 


eign substance upon the chain. For calibration, the trans- 
fer standard takes the form of a small weight, of say 5, 10, 
<”, or 25 mg., assuming the balance has a 50-, 100-, or 200- 
mg. chain. 


et the chain be 100 mg., and let a 10-point calibration 
equired, We require a 10-mg. weight, to which we as- 


with a cgs value of 100.02 mg., and a relative value in this 
VI. The calibration is based on a 100-mg. standard weight 
set, of 9957 units. Computations are similar to those al 
ready described. 
MATHEMATICAL BASIS 

Let r and s represent the relative unit value and the 
final standard value, respectively, for any chosen interval. 
Let R and S be the corresponding values for the reference 
standard. Then for each interval: 

s/f S/R 

Introducing the divisor a, and rearranging, this may be 
written 


s = [S/R] [r- (R/a)] 


[S a] 


The first column in the tabulations gives the nominal value 
and the designation of each interval. The next column 
gives the aliquot fraction, or submultiple, a. The relative 
values, r, and the relative aliquots, R/a, follow in the next 
two columns, respectively. The first and second di 
columns will be recognized as containing the «quantities 
r-R/a and (S/R) (7-R/a), respectively, in which S/R is the 
aforementioned conversion ratio. Because of the manner of 
choosing the quantities a, the differences will in general be 
small, and the two difference columns will contain nearly, 
if not entirely, identical figures. 

The usefulness of the method consists first of all in a 
viewpoint, and second in a simplified, tabular procedure. 
The power of the arithmetic method lies in the replacement 
of multiplications by additions. The formal arrangement of 
the work is conducive to directness and accuracy. 


erence 
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Instrument Course at Illinois Tech 


Illinois Institute of Technology has inaugurated an eve- 
y Professor Harry MeCormack and 
visiting lecturers, entitled Process Control Through Instru 
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ning graduate course by 
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pressure, rate of flow, ratio of materials, hydrogen ion con 
centration or such other variables as may exist in an indus 
Credit a 





trial process lowed in any field of engineering or 
science, 
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opment of our national defense program. All courses will 
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Tuition and laboratory supplies will be free. Student 
must purchase their own textbooks. 

Registration January 27-February 1, 6:30-10:00 P. 4 
toom 104 Thaw Hall. Classes will start the week of Fel 
ary 3 in accordance with day and hour schedule indicat 
for each course and continue through June 28. 

Additional information may be obtained by phone (MA 
3500) or application to Department of Physics, Universit 
of Pittsburgh, or to J. S. Lambie, Director, Enginee. 


Program, 107 State Hall, University 


Defense Training 
Pittsburgh. 


Case School Instrumentation Course 
Becomes Part of Defense Program 


The intensive evening course in Instrumentation give! 
Case School of Applied Science has been modified and is 
cluded as part of Case’s contribution to the National 
A laboratory has been organi 
with the help of W. E. Sachse of the Standard Oil Co 
Ohio. Directed by O. Miller (Dep’t of Cl 
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lished in the Dec. 1940 Instruments, page 396, but it is t 
noted that practical laboratory work with industrial inst 
constitutes an added feature of the course. 
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*% Linear within6%...2 to 
17,000 Cycles 

% Voltage Gain to 45,000 x 

% MeasuresConversion-l nit 
Input Voltage 

% Distortion: Less than 3 
Total Harmonics 

% Output to 60 volts, R.M.S. 

*% Input Impedance: 90 
Megohms 














For engine-pressure studies and similar industrial 
measurements, this RCA Type 319-A Pre-Ampiitier 
is the ideal bridge between your pressure-conversion 
unit and your oscillograph. 

Designed to amplify with negligible listortion the 
highly irregular wave-forms from a_ pressure-con- 
version unit such as the RCA Type 307-A before 
passing them to the oscillograph vertical-deflection 
circuits, the 319-A also permits precise measurement of 
the input voltages... by comparison with a calibrating 
voltage drawn from the power-source (usually a 60 
cycle, 110-volt line). Anadditional control provides for 
superimposing on the pressure trace a marker-voltage 
generated by the Synchronizer unit, where desire 

Aftording overall voltage gain as high as 45,000 


) 1 


frequency-response flat within *6% from 2 to 17,000 
cycles . and 
... the RCA 319-A Pre-Amplifier is suitable for many 


other types of oscillographic measurement— wherever 


output voltage up to 60 volts R.M.S 


highly irregular wave-forms must be amplified with 
virtually no discrimination or distortion. Write for 
complete data on the RCA Type 319-A Pre-Amplifier 


and other RCA Industrial Pressure-Study Equipment 






Use RCA Tubes in your measuring equipment 
for greater precision. 








RCA Manufacturing Company, Inc., Camden, N. J. 
A Service of the Radio Corporation of America 
In Canada, RCA Victor Company, Ltd., Montreal 
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TETCO 
Speed Recorder 





Creates a permanent time rec- 
ord on a waxed chart. Accu- 
rately records rate of produc- 
tion, time and duration of 
stops, total quantity produced 


The Electric Tachometer Corp. 


1358 Spring Garden St., Philadelphia, Pa 
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when A Resistor SWEATS! 


Af FGN 
[ \ ¥\ ry Moisture, visible or invisible, will cause trouble if it 


~. can penetrate the protective surface of a resistor. 
Pan: A microscopic examination of the surface of a Ward 
Leonard Vitreous Enamel Resistor will show why this 
Resistor is able to give satisfactory service under all climatic 
conditions. Its freedom from even minute enamel crazes or 
racks is unique. With such complete protection of the wire 
moisture is effectively excluded. The Vitreous Enamel of 
Ward Leonard Resistors is processed at a temperature above 
400°F. Thus all elements of the enamel are perfectly fused 
snd envelop the wire in a sealed, protective, glass-like en- 
closure. Send for bulletins. 


WARD LEONARD 


38 SOUTH STREET MOUNT VERNON, N. Y. 
ELECT RIX CONTROI DEVICES SINCE 1892 
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PRECISION 
PORTABLES 


Tripter 


MODEL 625 


Attractive Black Molded 
Case — Clear Readability — Long 
4.58” Scale 





Movable Iron Vane 
Type) and 665 (Electrodynamometer Type) new molded case port 


Models 625 (D¢ -Moving Coil Type)—635 (AC 


bles, may be obtained with extreme sensitivity for laboratory use—as well 
those for general commercial and industrial testing purposes. Have 
scale and knife-edge pointer to assure quick, accurate readings 
e length is 4.58”—Accuracy within 1‘ Attractive black molded case, 
x 514” x 214”. Attached leather strap handle 
Another popular line of portables includes Models 725 (DC) 35 (AC) 
This popular style has a precision instrument with long 6” mirror scale 
Uak case 1s 11” x 9” x 4” 
Model 325 . 2.37” Scales—Models 325 (DC)—335 (AC) for laboratory, shop 
bench and special purposes. Tilting feature permits adjustment to any 
for accurate reading 
Model 525 . 3.50” Scale—Has mirror scale and knife edge pointer for ex 
accuracy in reading 


S 


further meet the demand fer portable instruments, Triplett has 
ble handy instrument stands for 3” and 4 panel instruments; 
ble with 2, 3, or 4 binding posts. Black wrinkle finish all metal 


sloping panel—4” x 4” x 31, 


Write for Catalog—Section 322 Harmon Avenue 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 





HERE’S “every-day” 


DEPENDABILITY 


for service 
in plant or field! 





XPLOSIMETER 
Mold. 


A COMPACT, 
SIMPLIFIED 
COMBUSTIBLE 
GAS INDICATOR 






ON-OFF SIGNAL BAR! his aevice on 
control knob is raised when current 
is turned on, drops flush with knob 
DEPENDABILITY! Employs the same when current is turned off— prevents 
proved operating principle as Model 1 instrument from being 

of which thousands are in service > left with current on 
the only available instruments of this fx ; 


type with a single control 





TRUE ONE-HAND OPERATION! Ex 

plosimeter Model 2 requires the use ON OFF 

of but one hand-—-leaving other en SPARE FILAMENT IN CASE! Whil 
tirely free to handle sampling line or the low-cost, replaceable single fila 
probe ment used in Model 2 has a normal 
useful life of several thousand tests, a 
ONE-PIECE FLOW SYSTEM! Cast spare is contained in the case ready 
integral with case—no tubing or con for instant use. Changed as easily as 
nections to leak a light bulb! 


IMMEDIATE RESPONSE! Positive SIMPLE CIRCUIT! With but a single 
i prove 


ls t—tried ¢ 
reading on second squeeze f bulb niamen ried and . . 
(with 5 ft. sampling line) haustive field use—-foolproof in hands 
’ of any workman 
EASY- READING METER! Needle is al 
ways in view at any position on dial 
Meter is a rugged airplane-type jew 


SEPARATE BATTERY COMPARTMENT! 
Batteries entirely isolated from work 


ing parts of Explosimeter—no ex 


nie . é . j ‘ 1 wel 

eled instrument—sturdy and well posure of working parts when bat 

guarded teries are changed; no possibilit f 
electrolyte from discharged cells af 


LONG BATTERY LIFE! The standard fecting electrical controls 
flashlight batteries employed p i 
on LIGHTWEIGHT AND COMPACT! Skilled 
e Model 7 





more than 10 hours of 





operation—from 2 to lesign has made Ex 
capacity of other ombustible gas plosimeter remarkably rugged I 
indicators. pact and convenient t perate It is 

as easy to use as it 18 miortat 

, veal Carrying straps ar 

BUILT-IN FILTER CHAMBER! With . orlis “he 

removed wher! lesire 
otton insert, traps dust and moisture oe 

r with charcoal cartridge, differen 
> ° 34! 5 1 

tiates between illuminating gas and Dimensions: 3%s''x 5%s''x5 
ondensable mbustible vapors such Weighs less than 4'> Ibs. without 


as gasoline carrying straps. 


New Bulletin DN-4—and Demonstrations, Too!—Promptly Furnished on Request 





MINE SAFETY APPLIANCES CO. 
Braddock, Thomas and Meade Sts. - Pittsburgh, Pa. 
District Representatives in Principal Cities 

















A Greater 
Metallurgy Service 


A greatly enlarged Metallurgy Division makes Permo 
Metal available to industry on an increased scale. 





Permo Metal is a smooth, wear resisting, non-corrosive 
alloy with a low coefficient of friction, made of precious 
metals (Osmium, Ruthenium, etc.). 


Instrument bearings, long life fountain pen tips, phono- 
graph needles and contacts... are just a few of count- 
less uses of these remarkable alloys. 


An additional service of preliminary assembly of ma- 
terial to holder or shank is also available. Write for 
detailed data. 


PERMO PRODUCTS CORP. 


Manufacturing Metallurgists 
6423 RAVENSWOOD AVENUE, CHICAGO, ILLINOIS 








BARBER 
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COLMAN 














Elect vic 
MOTOR-OPERATED 


. VALVES 


FOR USE WITH 


PYROMETERS 


AND OTHER INSTRUMENTS 















@ Interrupted flow of gases or liquids can be accurately 
and automatically controlled by a suitable motor- 
operated valve or valves, governed by any standard 
make of pyrometer, or other controlling, recording, 
and indicating instrument. Barber-Colman ELECTRIC 
Motor-Operated Valves are designed for exceptionally 
long service life and minimum maintenance cost. They 
are available in a wide range of types and sizes for 
all kinds of heating and process applications. 


Write for Descriptive Bulletins 





BARBER-COLMAN COMPANY 





1202 ROCK ST. e ROCKFORD e ILLINOIS 








NYE’S WATCH 
& CLOCK OIL 


to finish." 











For INSTRUMENTS 


T is a recognized fact the world 

over that porpoise jaw oil is the 
finest crude from which to refine lub- 
a ricating oil for delicate instruments of 
precision. When the refining is done 
by the scientific processes developed 
through years of experience by Wm. 
F. Nye, Inc., the result is a specialized 
oil of the very highest quality. 


Nye's Oil—100°%%, American from "'fish 


Wm. F. Nye, Inc. 


NEW BEDFORD, MASS. 


ESTABLISHED 1844 


| For Ube SUENTIFIC Zc 

















Compose copy for your bulletins, sales manuals, booklets. 
catalogs, folders, etc., in your own office on the com: / 
posing Type Writer with changeable faces and spaces. 
Any competent typist after proper instruction can Vari- 
Type your work to stencil, metal plate or photo-offset 
master copy with /arge savines and improved appearance. 


@ Write Today for new specimen portfolio 
How to Profit by Using Vari-Typer 
with actual samples of work produced 


RALPH C. COXHEAD CORPORATION 


Manufacturers of Vari-Typer 


333 SIXTH AVENUE NEW YORK CITY 
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oe — See pee gt 
The Widest Selection 


of TIMERS and 


CHRONOGRAPHS 
Best Quality in 
every Price Range 


JULES RACINE & CO. 


4 
20 WEST 47' ST. NEW YORK. 








FREE 
Catalog 


on request 
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The Sctentitic Way to 


lida beeiaclt ov 
STANDARD ELECTRIC 


STOP 
MB™ CLOCK 


It’s a practical necessity for split-second timing. 









\utomatic measurement of elapsed time eliminates 
he manual error in research and production test- 
ing of thermal elements, relays, engine fuel con- 
sumption, liquid rate of flow and many other 
processes. Easy to operate. Ruggedly built for 


heavy-duty service. Thirty day free trial. For liter- 


ature, prices, etc., write Dept. G. 







THE STANDARD ELECTRIC TIME COMPANY 


Springfield, Mass. ... Branch Offices in Principal Cities 
“STANDARD MAKES EVERY SPLIT-SECOND COUNT” 





AIR 
VELOCIT 
METER 


NTAN 
NSEC TR EAne YU s 
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The Velometer is a versatile direct reading air \ 
ity meter which gives instantaneous readings of the 
peed of air measured in feet per minute. 
The Velometer is ideal for measuring duct velocitie 
{1 pressures, velocities at grilles or registers. It offer 
only convenient and satisfactory instrument for 


*~hecking drafts, leaks around doors or windows or ir 
lucts, velocities of ceiling outlets and similar al 
flusers, 
It is made in several standard ranges from 20 F.P.M 
6000 FL.P.M. and up to 3 inches static or tot il pres 
ire. Special ranges available as low as 10°F.P.M. and 
Pp to 25,000 F.P.M. velocity and 20 inch pressure 


Anyone can use the Velometer. No mathen 
itions, no leveling—no timing. 


Write for bulletin No. 2448-D 


OMinois eS. (ing Laboratories lnc 


142 W. Hubbard St. Chicago, Ill. 











atthe iui Ct 
with A LIQUIDOMETER 
The Tank Gauge That Hob Proved its Depondabilily 


100% Automatic check-up on consumption. 
a 
A convenient hazard-free legible reading whenever you require it. 







No pumps, valves or auxiliary units required to get a 
LIQUIDOMETER tank gauge reading 

* 
Balanced hydraulic transmission 
system ingeniously compensates 
for temperature variations on com 
municating tubing. 

© 
Accuracy unaffected by changes 
in specific gravity. 

* 


Approved by Underwriters’ Lab 
oratories and similar groups for 


measuring hazardous liquids 
* 


Remote or Direct Reading 
models available 


W rite for complete details. 


THE LIAUIDOMETER CORP. 


LONG ISLAND CITY, N. Y. 





36-27 SKILLMAN AVE. 


New Simple Handy, OHMITE 


Ohm’s Law Calculator 


intyle, 
rH 


i 


Solves any Ohm's Law Problem with one setting of the slide 


Figure amperes, watts, volts, 1000 watts: also the low cur 
»*hms—quickly, easily! Requires rent high resistance Radic 
no slide rule knowledge. All Sound, and Electronic applica 
values are direct reading. Scales tions Convenient Stock Ur 
on both sides cover the cur- Selector tells the stock number 
rent and wattage range for of the resistor or rheostat 
motors, generators, lamps, elec may need Specially designed 
trical apparatus and other ap by Ohmite Engineers. Siz 


plications up to 100 amperes or: i x9 


Send Coupon today 


gigs bee a ae a Pn 

letterbead giving nap y) OHMITE MANUFACTURING CO 

and position. Enel i887 Flournoy Street. Chicag U.S.A 
in coin enclosed Send Ohn 


/ 
lOc im coin t¢ cove ; 10« 
handling cost. Law Calculator. Please Print ¢ 
Name 
BE RIGHT with Firm Name 


Position 
OHMITE fee 
City 


RHEOSTATS RESISTORS TAP SWITCHES 











The world's 
most accurate 
pressure gauges 





H Ioxt I n Gauges provide the quickest 
reliable way f testin (1) for faster results where dead 
weight test have been user (2) inspectors’ gauges, (3) 
new ordinary gauge Indispensable to manufacturers of 
quipment which include gauges. Important feature re- 
iving dial simplifies calculations by eliminating tare 
figure. Zero settin instantaneous from front of bezel 
i If kit 


Note. Prices are surprisingly low. Example, $120 for 
au ten-ineh (115% O.D.) gauge with 500 graduations. 


EISE Bourdon Tube Laboratories 


275 NOBLE AVE. BRIDGEPORT, CONN. 


In Collaboration with The A. H. Emery Co. Se ee 





Gaertner 
Ring 
Spherometer 


for measuring 
of concave and 


convex surfaces M 404 


with: 
Micrometer Microscope reading to 0.001 mm. 


— ; 
Scale on plunger having a measuring range from 


30 mm to 30 mm. 


Four standard rings of 50, 40, 30, and 20 mm 


dia. 


THICKNESS MEASUR. 
ING GAUGES for checking material up to 50 mm dia. 
and reading to 0.001 mm. 


We invite your inquiries for 





THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 














EPPLEY STANDARD CELL 
for 


INDUSTRIAL USE 
LEPLAL I! 





a 
For more than 20 years the leading American mat 


facturers of industrial temperature control apparat 


have used Eppley Standard Cells in their recorder 


1 1 
pyrometers and other instruments utilizing the pot 
metric system Of measurement 
When purchasing one of these instruments, make 
' ee ye ; 
that the standard cell it contains is an Eppley cell 


[| EPLAB | 
THE EPPLEY LABORATORY, INC. 
SCIENTIFIC INSTRUMENTS 


NEWPORT, R.1. 


u 











Chicago Society for Measurement and Control 


“Pressure Measurement at High Speed” was the subject 


of a four-speaker symposium at the February meeting 
the Chicago Society for Measurement and Control. Preced 


by a dinner, this meeting was held Feb. 10 at the usua 
LaSalle St 


place: the Central YMCA Auditorium, 19 S. 
The speakers and their subjects: 

\. J. Perkins (Underwriters Lebs) An Instrument to Mé 
Explosion Pressures. 


\. S. Chipley (Burgess Battery) Engine Exhaust Pressu 

W. J. Faust (Universal Oil Prod.) An Instrument to M 
Detonation. 

R. R. Procter (Pure Oil Mech. Lab) Electronic Instrur 


tion with Piezoelectric Crystals 

Subjects of coming meetings: March—Dimensional (Opt 
cal) Measurements; April—Industrial Electronics; Ma 
Thermocouples. 

For further information, address Carl R. Hope, S« 


2626 W. 31st Blvd., Chicago (Phone Canal 4100). 


Likes Our Temperature Instrument Serial 
UNIVERSITY OF DETROIT 
Instrument Publishing Company 


Pittsburgh, P 


Dear Sirs 


In 1 rd t thn back i lt of Ins invents I n send 
n order immediate] f twel CO} ich. While these 
Octob N mber and December (1940) issues, I would ay 
t . few (ever ne) f tl Septembe issue If there 1 ul 
»f btaining i 

By way f explanation I might iy that our High Tempe 
Measure nts ¢ for Junior Engineer will begin a 
this comin st witl tudents, Ther seems to} t 
lack of material for la ro work which is comparabl 
Py1 ti irticle in these iss s. This i l tl inior 
I J. MceCau f tl Detroit Edis Resea Lab i 

! t f 1 de i ner 
WILLIAM M. BAKER 
nuary 15, 1941 Assistant Professor of P 






































J 1-44 Eleetrie Contact rhermometer. 
Sheet 81, 107% 1 page 1 ribes 
ind illustrates adiustable thern ru 
g lator with resettings said to be possible 
Within a ew se nds. tempe it t 
om 85°C. to 175°C. but can be made 
d for other ing Y é neluded ra 
4 bender Corp Rochel ’a N J 
. , a , 15 C-D “Capacitor.” Vol N 
s department we report ALL pieces of NEW literature pertaining to Instrumentation ee eer eee Pe 
1 from the manufacturers. Readers mzy secure without cost (unless noted) any or all ccbicey Chakhn. Wades a a 
ported here, by filling out and mailing the coupon. ani asvien hitikk Cornaltcbub 
Elect ( Hat t I 
= ] fi J 
‘ ie : 1-4 Electric Time Control Devices, 
Pyrometers. Catalog 15K, 7% x ment clock with Air Corps type dial Bulletin 1  se49 1 A-20. 8 
{ pages, describes and illustrates having only the major hours showing 141 ’ t 
ne, recording and controlling py- ise is of phenolic composition, splas! elas elses rae < oh 
s millivoltmeter type; also in- ind dust proof and non-corrodible. Elgir S nd P-Se nd ti 1 
ata on Diesel engine pyrometers, National Watch Co Precision Products , ; : re rp-t 
type pyrometers and portable py- Div., Elgin, I er Tine ne 1094 Ka 
ers. Brown Instrument Co., Wayne Newark. N. J 
berts Aves Philadelphia, Pa. I-39 Launder-Ometer, Sheet 6 
11”, 1 page, announces improved labora l-47 Stroboscopes, Form 420-C, 8 
Steam and Water Mixer-Heater. tory instrument with preheated loading I] f pages, describes and t 
n No, 840, 8%” X 11”, 2 pages, table starting all samples at same ten the Strobota¢ nd Strob 1X nd 
ndustrial injection type heater Dp ture, tray pre-heats all iccessorit thei ipplicat ! ! nd t 
mixes high pressure steam (50 to (jar tops, rubbers, balls) to constant tem General Radio C (0 State St Cc 
3) with cold water at 30 Ibs, on perature through a circulating systen bridge, Ma 
furnish hot water at desired ad- integral with the reservoir or tank ! 1-48 “Cenco News Chats.” No 0. 28 
temperature The W. J. O’Brien sulated tank on electric models Atlas pages. contains b = 
Harrison St., Syracuse, N. Y Electric Devices C 61 WW. Superio John Daltor scientist ter 
St., Chicago, I a Saale ; 
Boiler Feed Regulator. Bulletin opt 
11”, 6 pages, describes and illus 1-40 Plastic Tester. Bulletin, 8 nee Pisa epeggpte tities) 
gulator which controls the flow 11”, 2 pages, covers “Kaydel” tester fo ies ee eee y ; ; 
ter into the boiler so as to keep determining moisture content of plaste . 0 
vyiler water level it the desired weight s 20 ounces and extension con , 
t: entirely self-contained and goes tactor is less than 5” long having 4 ’ 
t n the feed water pipe at each cable Hart Moisture Gages Ine 124 1-49 Dissolved Oxygen Hecorder, 
ind can be entirely supported by Liberty St New York City. sheets ’ 1] de I ind 
— pe. Henszey Co., Watertown, Wis trat n i t ) t 
; [-41 Tachometers and Frequency Meter. t hart ¢ I | ! 
| Self Regulating Battery Charger. Bulletin 1670. ¢ 101 ( waeed i f } strut t ) 
ptive data 27-435, 836” 107%” pee ta ans A eae a “te poss 
; ' in describes and illustrates “Frahm” vibrat I 1 ved ‘ 
ol nah i abaner ia OM ing eed tuchomete fo stationary ter, schemat 1 I I 
A ittery charger for float hdl ptt h one mounting or hand use, ranges available bridge Instrument Co ! Grand ¢ 
ect ; ned ana idjusted to maintain a from 900 to 30,000 rp.m Coe, ee tont Tasent: Ne ccnee ar 
y af ttery at its correct voltage, 2.15 volts t , tee ; ‘ 
: meter operating on tune ree | ireratt ¢ t es S 
’ cell, under any condition of load . i J rn 
ci ol 1 00 cles p St r mes S i j 
- thin its rating it BOrmias ambient G Biddle Co 1211 Are S 1} CG : 2 
° tem] ture Westinghouse Electric «& ' 
Cy ; : jelph la nf t AN nd SAI 
( East Pittsburgh, Pa 
i me? 
. ’ . fat [-42 Test Instruments and Time Switch- aes 
Audio Frequency Oscillators, Bul Bull ‘RA-2753. 8 anes ; } ( 
» sulletit (; ino i t 
5 8 TS tage pares, describes and ile ~ ‘ ~ ) 
E pages, describes and lustrates a-c. ho . f . 
tes resistance-tuned oscillators Elgin Nation Watel 
n Volt mmete pre table test NKIit 3 . 
listortion measurements on audio ) 1s 
: ecording p-chart rdins ul 
ers broadeast transmitters ina round int cordin nstruments. tin I 1 “Solving [Endustrial Crimes.” © 
lipment: provide source of volt Re Rite vaxeiiawas. Clan E N , { 
' t bridge measurements “— 
ses, Hewlett-Pack eB {81 
Mill Rd., Palo Alto, Cal 1-4 Bodine “Motorgram.” \ N 
{ pages S ture art e ( 
Time Cortrol of Reversal, Bulletin ree 
; f fractional } WwW mot lat ! { 
) : & de pages desc bes and ¢ 
firing-reversal timers for use ; ‘ 
j e\ th tems. Bodit I t t I 
Liing the firing ot rece n 4 Ve 
( Z2 \ Ohio S Cl ig I \ 
tvp ipplications vered are 
teel and glass industrial Auto 
Temperature Control Co 34 KS ZEEE ERLE SEEDER SSS Clip and Mail this Coupon Sa SBSBBBRB BRB R RRR ERR EEE ESD EE SS I 
St., Philadelphia, Pa. ‘ : 
, INSTRUMENTS, Pittsburgh (FEB. 1941) 
Electro - Titrator. Booklet 1283, - 
1( 9 oe ve ; 71 ? . ’ ” . . 1 > cee 
10”, 22 pages, describes and illu ‘ Please have the following catalogues, etc., reviewed in this issue sent to me. 
x c 
strument for electrometric titra ‘ 
: i G & D” titrator based on a ’ Neosmbers.. ... <x « ~««encens 
.) tube voltmeter circuit, consists , 
of two components, the lab s 
, ‘meet ’ ; Be cree eet tee ere we Sa ae Sha 
‘ 2Orie ana the electrica , 
nt. The former are ttached t s em — | 
aga y I also desire further information concerning the following new products described in 
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screw-in type mounting and Model TF-1 
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iment. Fred H. Schaub Engineering 
W Huron St Chicago, Il 
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3 chieved electronically ind 
matically without the use of iny 
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education 
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(both visual and photoelectric types) and 
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CK COver Typical kilowatt transmission record 
A6 charted by Metameter Receiver. 
2 ie a 
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49 
46 
A? | Sainanieaa lit iii siiaata tains alas iat 1 
47 
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4 o 
Rutland Vt. Claremont, 
46 S N.H. 
48 atin s 
49 Cc - Cavendish,Vt. 
48 
1y A4 
48 Springfield, Vt. 
46 
A1, 45 General layout of transmission lines 
35 between Bellows Falls and Rutland. Charlestown,N Above: Metameter transmitter at Bellows 
' ) Falls Station. 
49 Below : Metameter Receiver in dispatcher’s 
office at Rutland. 
- cover 
A3 Bellows Falls,Vt. 
‘7 
~ . 4 . 
4 Here, too, Bristol’s Metameter For this purpose, as for numerous other 
aa simplifies dispatching, cuts costs applications, Bristol's Metameter is prov- 
= : ing again and again that it is an ac- 
IN ORDER ~ BNO’ at all nae the curate, dependable, convenient, simple, 
power that is passing over the tie-line and surprisingly low-cost means for re- 
> , ae = 7 > 12a etc , a e 
7 at Bellows Falls, Vt., between its Own mote measurement of any quantity. It 
syocces and that of a neighboring — simplifies dispatching. By continuaily 
pany, the Central Vermont Public Service giving a visual picture of what is hap- 
-§ now relies upon a Bristol's Metameter pening in the system, it enables the dis- 
ystem for telemetering. patcher to operate the company’s facili- 
Located at Bellows Falls, the Metameter ties at peak efficiency and minimum cost. 
Transmitter continually measures this For full information, write for Bulletins 
power interchange and transmits the S1SW and 530W. 
measurements Over a Carrier Circuit to : ae er 
0. iN a eg THE BRISTOL COMPANY 
the load dispatcher’s office in Rutland, neon Shee agate ee ek : | 
Gfry miles : Show h WATERBURY, CONNECTICUT 
— ; a aw naneernoel Branch Offices: Akron, Birmingham, Boston. 
are accurately recorded, without inter- Chicago, Detroit, Los Angeles, New York, TRADE BARN RED: Ui S- CAT CENCE 
ruption and without distortion, on the Philadelphia, Pittsburgh, St. Louis, San Francisco, 
=) Lee Ad Seattle. Canada: The Bristol Company of Canada, 
‘ arge ay eee chart of the Meta- Limited, Toronto, Ontario. England: Bristol's 
es meter Receiver. Instrument Company, Limited, London, N.W. 10 
y 
SYSTEM OF TELEMETERING 
’ 
| INFORMATION CONTINUALLY SUPPLIED BY BRISTOL'S METAMETER 
| FOR LOAD DISPATCHER OF portant transmission circuits Other Services performed by load between stations, and even 
te CENTRAL STATION SYSTEM §. Water level and waterwheel gate Bristol's Metameter between individual generators in 
1. Load (active and reactive power position in hydroelectric plant ne Se aren 
| . , Leg ADJUNCT TO AUTOMATIC AUTOMATIC CONTROL OF 
and power demand) in each tie-line FOR OPERATOR OF 
: ; : ts REGULATION OF GENERATING INDUCTION OR STEP VOLTAGE 
ne. interconnecting system with neigh- GENERATING STATION 
y boring system STATION OUTPUT FOR REGULATORS 
a 2. Output, or total generated power, 1. Totc' output generated in system 1. Holding tie-line power or power 1. Holding power or power demand 
of each generating station 2. Output of each associated attended demand within the desired limits in one of several interconnections 
3. Total output of all generating sta- or unattended generating station in 2. Introducing a tie-line load contin- within desired limits 
tions, on a single instrument system vous bias into the automatic fre- 2. Holding the power flow in a loop 
? 4. Active and reactive power and 3 Desired output of operator's own quency controller. transmission circuit within the de- 
; Power demand at key points on im- station 3. Providing automatic adjustment of sired limits 
s 
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